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Foreword

Our greatest nattonal resvource is the minds of our
children.

—Walt Disney

elping students become effective thinkers is in-

creasingly recognized as a primary gual of educa-

tion. Rapid expansion of knowledge points to the
importance uf curricuiums that empuwer students t locate
and proucess know ledge rather than simply memorize facts.
The most recent Gallup Poll assed teachers and the public
to rate goals of education as to their importance. At the tup
of teacher ratings and near the tup of public raiings was de-
veloping the ability t think creauvely, ubjectively, and ana-
lyucally. When John Goudlad surveyed teachers, parents,
and students, he found that intellectual develupment of stu-
dents was consistently identified as the must important goal
of schooling.

While the importance of cognitive development has
been widely recognized, performance of students un exist-
ing measures of higher-order thinking ~bility has puinted
to a criucal need for students to develop the skills and atu-
tudes of effectuve thinking. Interest of ASCD members 1n
finding betier ways tu help students become mure effective
thinkers has been expressed 1n high registratiuns for Na
tional Curriculum Study Institutes and 1n the hundreds of
inquurtes to authors following publication of theme 1ssues
of Educational Leadership that focus on thinking.

Recugnizing both the need and the opportunity to
make a contribution to the profession in this area, the Ex
ecuttve Cuuncil of the Assuciation for Supervision and Cur
riculum Development appuinted a commutiee on teaching
thinking, chaired by Stu Rankin. This committee planned

and conducted an 1nvitational conference for researchers
and practicing educators at the Wingspread Confererce
Center in May 1984. The conference participants consid-
¢red the state of professional knowledge and practice in
teaching thinking in elementary and secondary schools and
recommended ways in which ASCD could respond to the
identified needs.

One of those recommendations was to publish a re-
source book that could be of immediate practical value to
educators and schoul systems seeking to develop more ef-
fective student thinking The bouk yuu now hold in your
hands 15 the fulfillment of that recommendation. Included
15 consideratiun of schuoul climate that fosters thinking,
classruum teaching strategies, curriculum planning, assess-
ment, and teacher education, as well as a guide w a variety
uf existing curriculunis designed to teach thinking. We are
fortunate to have had the talented leadership of Art Custa
and writers with expertise 1n developing effective student
thinking, who have contributed so generously of them-
selves to create this volume.

Other recummendations emerging from the Wing-
spread Conference are currently being implemented by
ASCD. A sernes of videotapes un teaching thinking for use
1n staff development has been designed by a committee
chaired by Jim Bellanca. A network of individuals inter-
ested 1n the teaching of thinking 15 uperating under the
leadership of Juhn Barell. Collaborauve effurts with other
professional assuciatiuns that share a common interest in
develuping more effective student thinking are finding a
high degree of support from our culleagues 1n 15 uther as-
suciations. 1 have the pleasure of chairing this stimulating
exchange of ideas and expertise. We hope to be able tu use
vur combined effurts o accornplish guals that individual
assuciations are not likely to achieve in 1sulation.

-
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The challenge of helping students become effective  exchange. This book has been designed to help turn the
thinkers is one that holds promise for both students and  challenge and the prom.se into reality.
teachers. A school climate that fosters and values thinking
in students is also one where teachers’ ideas are respected Carolyn Sue Hughes
and where professional growth flourishes through collegial President, 1985-86
Association for Supervision and
Curriculum Development
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Introduction

Nothing worse could bappen to one than to be com-

pletely understooA.
—Carl Jung

Bt takes much cuaching for human muvement tu be per-
formed with precision, style, and grace. It takes years of
practice, concentration, and coaching tv become a

skilled gymnast or 1ce skater, for instance. Iinpruvement 1s
demonstrated by the increasing mastery of complex and 1n-
tri.ate maneuvers perfurmed repeatedly un command with
sustaned and seemingly effortless grace. The distinction
between awkwardness and agility is ubvivus to even the
most undisciplined observer.

Like strenuous movement, thinking 1s hard work. Sim-
tlarly, we can assume that with pruper nstruction, human
thought processes can becuome more broadly applied, more
spuntanevusty generated, more precisely focused, more 11
tricately complex, more metaphorically abstract, and more
insightfully divergent. Such refinement also requires paac
tice, coneentration, and coaching, Unlike athletics, however,
thinking 15 most uften 1diosy neratic and covert. Defimtions
of thought prucesses, strategies for their development, and
assessment of the stamina required fur their increased
mastery are therefore illusive. Awkwardness and agility
are nut as easily disunguished 1n thinking as they are 1n
athletics.

Today there 15 a growing reahization worldwide, by ed
ucators as well as the general public, that the level of a
wountry s development depends un the level of intellectual
development of 1ts peuple. Indeed, Luis Alberto Machado
(1980), the former Venezuelan Minister of Intellectual De

velopme. t, reminds us that all human beings have a basic
right to the full development of their intellect. Further-
more, recent research in education, psychology, and neu-
robiology supports the belief of miany educators that the in-
creasing interest in teaching thinking is not just a backlash
from the “back to basics” movemeni. Rather, it is an integral
component of instruction in every school subject, and
achievemeni depends largely on the inclusion of those
mental proucesses prerequisite to mastery of that subject.

Just as the "Age of Aquarius” left its inark on education
in the 1970s by vindicating affect as an essential considera-
ton of learning, the greatest contribution of today's “Infor-
mation Age” may well be the inclusion of intellectual pro-
cesses as essential to all learning.

This resource book is dedicated to educators who be-
lieve that teaching is one of the most powerful mechanisms
for develuping intellectual prowess, that mean:ngful inter-
action with adults, peers, and the environment is essential
in mediating the learner’s intellectual development, that
learning is a cunuinual transfurmatiun of inner perceptions,
knouwledge, and experiences, and that all human beings
have the putential to continually develop their intellectual
puwer. throughout their lives. It is intended to help educa-
tiwnal leade: s—teachers, administrators, curriculum work-
ers, staff develupers, and teacher educators—infuse curric-
ulum, nstruction, and school organization with practices
that more fully develop children's intellectual potentials.

Because the research in and development of cognitive
education programs are progressing rapidly, this book is
not intended to be complete. Raher, it is interded to serve
as a practical resource to help initiate change, to validate
the enhancement of intelligent beliavior as 4 legitimate goal
uf education, to invite critical assessment of existing school
proctices for their contributiuns to children'’s intellectual

11
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growth, and to foster the expansion of thinking throughout
the curriculum.

Practical Applications of this Book

Classification involves the separation of Jat4 and infor-
mation into groups by commonalities and Jifferences. The
labels given to these groups should describe, as precisely
as possible, their essential elements and attributes. Catego-
rization, in contrast, involves a system of groupings, attri-
hutes of objects, events, and conditions are examired to de-
termine which predetermined group they should be
assigned to.

The categories chosen [or this book were developed
by classifying numerous concerns, expressions of interest,
wentified needs, and questions posed by teachers, curric-
ulvm workers, admir.istrators, staff developers, psycholo-
gists, and *eacher educators. Thus, we hope this resource
book will give you practical assistance in initiating, improv-
ing, and evaluating your curriculum and instructional ef-
for's to infuse thinking into your educational programs.

Developing Minds A Resource Book for Teaching
Thinking provides an organized space for information
about curriculums intended to develop students’ thinking
abilities, instruciivnal strategies, and behaviors tha. en-
Lance their thinking It offers the beginning of a categori-
zation system into which additional helpful resources may
be placed.

You may wish .0 create new classifications. Yo should
also be alert to materials and resources that will help you
develop instructional programs for thinking and, after ex-
amining their attributes, fit them into one of the categuries
provided.

We don’t recommend reading this book from cover tu
cover Regardless of your schoo! or district situation, or the
progress ycu may have already made in installing thinking
skills instruction in your curriculum, this book will provide
ideas, examples, definitions, and programs to give you a
boost when you appropriately need one.

While we have also included resources on a nationa!
level, you may wish to conduct a similar search of your own
local resources. Talented people, innovative programs, and
provocative media are available in most schools and com-
munities. The process begins wherever you are.

On the day of its pablication, Developing Minds will
be obsolete—prices will have increased, new programs de-
veloped, additional research generated, and new articles
and bocks written and published. You should expect these
changes.

Although this publication is copyrighted, most of its
contents are contributions and descriptions of noncopy-
righted idea. You are therefore invited to duplicate those
purtions you find suitable for distribution to community
groups, school staffs, boards of education, _..d 5o forth, We
merely ask that you identify the book on all duplicated ma-
terials, and not use these materials for resale. For example,
if you need a statement of philosophy or raticnale to sup-
port your staff develupment or curriculum writing projecy,
please duplicate ur adapt the one contained in Part 1. Give
credu to the authors, Jay McTighe and Jan Schollenberger,
then feel free to use it as a discussion starter for your own
group. Our interest is to improve educational practices, us-
ing this book as a means of getting the word out.

Dev-loping Minds is not a recipe book, nor does it
provide easy answers. A curriculum for thinking, and there-
fore this book, is intentionally unfinished. Its desizn is
symbolic of this field of educauonal inquiry today—contro-
versial, tentauve, incomplete, and fascinating. Several chap-
ters present alternative approaches, muluple definitions,
and differing points of view. This is putpeseful. Iastruc-
tivna! leaders, working witii other educator.. and interested
community members, will strive for improvement by con-
tinuing to stimulate dialogue, gathering additional re-
sources and data, clarifying meaning, synthesizing defini-
tions, and searching fur better ways of learning to think
through education. Out uf this cunfusion comes enlighten-
ment. Thus the process of developing curriculum, improv-
ing instructivnal strategies, and assessing studenis’ growth
in thinking abilities 1s, and should be, an intellectually
stimulating experience.

Arthur L. Costa

REFERENCE

Machado, L. a The Right to be Intelligent New York: Pergamon
Press, 1980.
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PART |

e Need to Teach
tudents to Think

We must return to basics, but the “basics” of the 21st
century are not vnly reading, wriing und arithmeti
They include communication and bigher problem svlting
skalls, and scrntific and technologial literacy —the think
ing touls that allou us to understand the tecbnolugical
world around us

—Educating Americans for the 21st Century

® Don't we already teach students to think? Many ed-
ucators believe that schools are already doing an adequate
job of developing students’ cognitive abilities.

® Of course I teach thinking, why just yesterday I gave
my students a lecture on the importance of thinking crits
cally Many teachers feel they are .Iready duing an ade-
quate job of educating the intellect.

® please .. don't add anything more tu the curricu

lum. We can't cover all that we're supposed tv now! Many
admunistrators du not understand the place of thinking :..
tire overali school day or the curriculum to be taught

® How does this new thinking skills curriculum in
your schools meet the Economic Securtty Act—ibe Hatch
At? Is this one of the "sensitwe subjects” I'm supposed to
8giwe my hild permission to partwipate in? Many parents
dun’t understand the purpuses of a cognitive curriculum.

® [ don't like those kinds o, questions—they 're too
bard. Why don’t teachers just tell us the answers they want
us to bave? Then we'll know if we're right so we can gei a
better grade in this class. Many students don’t realize that
learning to think is the purpose of their education.

Even though you may be cunvinced, 1t 15 often neces-
sdry to persuade cummunity groups, parents, vther educa
turs, and boards of education that resources should be de-
voted to edvcating the intellect. Part I of this resource book
presents two statements uf rationale. Their purpose is to
explain why there 1s a need w include thinking in the cur-
riculum and why the development of students’ intellectual
abihiues is a valid goal of education.




I

Why Teach Thinking:
A Statement of Rationale

Jay McTighe and Jan Schollenberger

The level of the development of a country is deter-
mined, in considerable part, by the level of development of
its pcople’s intelligence. . .

—Luis Alberto Machado

he goa! of helping students become more effective
thinkers is fundamental « American schooling and

certainly nct a new idea. John Gewey saw the devel-
opment of an individual capable of reflective thinking as a
prominent educational objective.' In 1937 the National Ed-
ucation Association’s Educational Policies Commission in-
cluded the following statement among its list of ten “imper-
atives” “all youth need to grow in their ability to think
rationally, to express their thoughts clearly, and tv read and
listen with understanding "?

The rationale for teaching thinking that we present in
this chapter allows readers to exan.ine their existing needs
in this area. This rationale serves at least four purposes.
First, it provides a clear picture of the problem for both ed-
ucators and the public. Second, it offers well-founded rea-
suas fur cunsidering change. Why should an individual
teacher, schoul, or entire district bother 0 aleer 1ts ap-
proach without due cause? Third, 1t helps to structure the
philosophy, goals and objectives, and form of improvement
efforts Finally, it identifies expected outcomes, which is
necessary for the seicction or development of appropriate
instruments for ass.ssment.

Our rationale is based on three significant factors that
point to the need for teaching thinking. the characteristics
of present and future societies, which can help us identify
the skills that will be needed to develop students’ thinking
capabilities by modifying or creaiing new teaching
methods.

Characteristics of Present

aind Future Societies
Much has Leen written about America’s movement

from the industrial era into the “information age.” This
transition has been prompted in part by the extracrdinary
rate of emerging knowledge in today’s world. It is esti-
maied that the information half-life (the ume period during
which half of the information in a field becomes ou:dated)
of certain fields is as short as six years. At present, 55 per-
cent of the nation’s workers are engaged in processing and
communicatirg; information, and the percentage is ex-
pected to increase in the future.?

The requirements of the information age clearly affect
educational goals and practices. The National Science
Board Commission on Pre-College Educatiun 1n Mathemat-
ics, Science, and Technology declared in its report, Educat-
ing Americans for the 21st Century.

We must return to basics, but the basics of the 21st century
are not only reading, writing, and arithmetic. They include com-
municaton and higher problem-solving skills, and scienufic and
technulugical literacy—the thinkirg tools that allow us to under-
stand the technological world around us. . .. Development of stu-
dents’ capacities for problem solving and critical thinking in all
areas of learning is piesented as a fundamental goal 4

The Associativn for Supervision and Curriculum De-
velopment ha; also acknowledged the need for an ex-
panded versiun of the basics 1n a 1984 resolution. 'Further
development and emphases are needed in teaching skills of
prublem solving, reasoning, conceptualization, and analy-
sis, which are among the neglected basi .s needed 1n tomor-
row’s society.”*

Additional support for this view resulted from the
work uf a committee of leaders frum various urganizauons
and industries. In 1982 the Education Commussion of the
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States directed this commuttee o 1denufy those skills that
would be considered basic for the future. They listed:
“Evaluation and analysis skills, critical thinking, problem-
solving strategies, organization and reference skills, syn-
thesis, application, creativity, decision-making given
incomplete 1nformation, and communicauon skills through
a variety of modes.”

The rapid increase of available knowledge has partic-
ular significance for education. Content teachers frequently
lament their ability to cover all the material in the content
curriculums. The increased knowledge bases of many sub-
jects quanutatuvely compound this task. It 1s clear that a dif-
ferent strategy is 1n order—one that emphasizes develop-
ing the lhife-long learning and thinking skills necessary to
acquire and process information within an ever-expanding
field of knowledge

According (o Robert Crnstein of the Insutute for the
Study of Human Knowledge,

Solutions to the significant problems facing modern society
demand a widespread, qualitative improvemen. in thinking and
understanding. We are slowly and painfully becoming aware th=t
such diverse contemporary challenges as energy, population, the
emvirunment, empluyment, health, psychulugical well-being of in-
anviduals and meaningful educauun of vur yuuth are not being
met by the mere accumulation of more data or expenditure of
more time, energy, or money In view of the increasing pressures
imposed on our society by these problems, many responsible
thinkers have realized that we cannot sit back and hope for some
technulugieal inventiun t cure ovur suual ills We need a break-
through in the quality of thinking empluyed both by decision
makers at all levels of society and by each of us 1n our daily
affairs.”

Having identified the kinds of skills students need to
develop now 1n order to function well in the future, it 1s im-
perative that we evaluate the capabilities that students pres-
entlv possess.

Student Thinking Capabilities

Despite this need, results from numerous sources
consistently indicate that “the percentage of students
achieving higher-order {thinking] skills is declining ™™ For
example:

® Reportin’ on the 1979-8) assessment of rcading
comprehension, the National Assessment of Education
Progress concluded:

The most significant finding from this assessment 15 that
while students learn to read a wide range of materials, they de
velop very few skills for examining the nature of the ideas that
they take away from their reading Students seemed satisfied with
their initial interpretations of what they had read and seemed sat-
isfied with their imtial requests to explain or defend their points
of view. Few students could provide more than superficial re-
spunses to such tasks, and even the better responses shuwed little

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING
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evidence of well develuped prublem-sul ing strategies ur critical
thinking skills.

® Citing other Nauonal Assessment data, the Nauonal
Commission on Excellence 1in Education warned:

Many 17-vear-olds do not possess the higher order intellec-
tual skills we should expect of them Nearly 40 percent cannot
draw inferzsnces from written materials; only one-fifth can write a
persuasive essay, and unly une-third can solve a mathematics
problem requiring several steps.’

® Much auention has been given to the recent decline
in Scholastic Aptitude Test (SAT) scores. Contrary to public
opinion, this decline does not indicate a drop in basic
knowledge According to Jencks, 2 breakdown of the SAT
examination questions showad no significant decline in
spelling, punctuation, reading recall, or basic mathematic
skills. Students were less successful, however, with those
questions requiring more complex thinking, such as mak-
ing analogies and organizing concepts.!!

Such results are no surprise to teachers of all levels
who express concern that students are unable to argue ef-
fectively, examine complex problems carefully, or write
convincingly. These feelings are shared by parents, employ-
ers, and uthers whu recugni 2 tie importance of thinking
in today’s world.

Thus it is necessary to also examine why students are
falling short in this area If teachers are to be charged with
developing students’ thinking skills, the first step is 10 look
at the methods teachers currently use to find what they ac-
tually accomplish and to identify new techniques.

Today’s Teaching Methods

While many teachers value thinking and employ meth-
Gds that encourage its development, a number of probing
studies indicate that these teachers do not constitute the
norm. For example, in 1978, the National Institute of Edu-
cation commissioned the Center for the Study of Reading at
the Unwversity of Illinois to investigate the development of
reading comprehension at the elementary level. Visiting
teams observed 39 classrooms 1n 14 school districts vver a
three-day period. Reading and social studies instruction
was viewed for a total of 17977 minutes. The general con-
census was that the teaching of comprehension was practi-
cally nonexistent. There was no trace of comprehension
being taught in any social studies session, and only 17 in
stances—involving 45 of 11,587 minutes—were devuted to
teaching reading comprehension skills.*?

In his book, A Place Called School, John Goodlad re-
ports on an exhaustive study involving observations of
more than 1,000 classrooms in a variety of communities
throughout the country. A summary of results showed that
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an average of 75 percent of class ume was spent un instruc-
ton. Appruximately 70 percent of this ume 1nvolved verbal
interaction—with teachers * out talking” students by a ratio
of three to one Observers noted that less than 1 percent of
this “teacher talk” invited students to engage in anything
more than mere recall of informauon.**

Other studies have reached similar conclusions. Most
teachers do not regularly employ methods that encourage
and develop thinking in their students.

Recommendations for Schools

Recognition of these needs has led to an unusual con-
sensus of opinion.

® In An Agenda for Action, the National Council of
Teachers of Mathematics states:

The higher-order mental processes of logical reasomng, 1n
formation processing, and decision making should be considered
basic to the application of mathematics ... problem solving
[should] be the focus of school mathematics 1n the 1980 s.'*

¢ The National Council of Teachers of English high-
lights thinking skills in the publication Essentials of English
by affirming that:

Because thinking and language are closely linked, teachers
of English have always held that one of their main duties is to
teach students how to think. Thinking skills, involved 1n the study
of all disciplines, are inherent 1n th : reading, wniung, speaking,
listening and ubserving 1nvolved 1n tne study of English. The atnl-
ity tu analyze, classify, cumpare, formulate hypotheses, make 1n-
ferences, and draw condusiuns 1s essential to the reasoning pro-
cesses uf all adults. The capaaty 1o solve problems, both rauonally
and intuitively, 1s a way to help students cope successfully with the
experience of learning within the school setting and outside.’

® In the National Council for the Social Studies publi-
cation, Developing Decision-Making Skills, Kurfman and
Cassidy observe:

Suual studies assroums have been dominated by attempts
tu transmut knowledge often very speufic knowledge, about peo-
ple, places, dates, and institutional structure ... There is no deny-
ing the importance of knowledge: the more capable we are of en-
joying experiences; the more we know, the more likely we are to
make sound decisions But, as the overall purpose of socia! stud-
ies, knowledge attainment is not a sufficiently broad purpose to
guide program development or to inspire modern students . ..

They propose:

Learning only easily testable fact finding skills will prove in
creasingly inadequate for life in the modern world Much more
than fact finding skills —that is, bigher level thought processes,
useful knowledge, and clear values- are needed for students to
function effectively !¢

® In her arucle, “Striving for Excellence in Arts Edu-
cation,” Leilani Duke describes the ways in which thinking
skills can and shou.d be promoted througb the arts.

The goal of education 1n the arts shuuld be to foster the
learning of hugher order intellectual skills through presenting arts
instruction as a compound discipline. Such an integrated ap-
proach includes (a) aesthetic perception, (b) production or per-
formung skills, (c) arts cniuicism, and (d) arts history. Attending to
aesthetic perceptiun, children cau learn to analyze, cniticize, and
interpret sensory properties Through production and perform-
ing skills, they can learn how to translate abstract concepts into
tangible, visual, auditory, or kinesthetic expressions. In develop-
ing cntical skills, childrer can learn to make and support discrim-
inatory judgments. They can learn to draw facts and inferences
about man and society by studying the cultural and historical con-
texts from which the arts spring.>”

Conclusion

The goal of developing school graduates with the abil-
ity to think critically is significant, yet it should not consti-
tute the sole justification for improvement efforts. Since
thinking is essential to all school subjects, its development
should be considered a means as well as an end

Finally, the fundamental requirements of our demo-
cratic society provide a powerful ratonale for focusing on
thinking. Democracy, as envisioned by our nauon's foun-
ders, rests on an informed and intellectually able citizeary.
Edward Glaser nbserves:

For good citizenship in a representative democracy is not
just a matter of keeping within the law and being a good and a
kind neighbor In addition good citizenship calls for the attain-
ment of a working . 1derstanding of our social, political, and eco-
nomic arrangements and for the ability to think critically about is-
sues concerning which there may be an honest difference of
opinion.**

Effective thinking is particularly important for contem-
purary democracy as local, nativnal, and international is-
sues becume increasingly complex. Additivnal sources at-
testing to tnis need and making recommendations could be
cited, however, the message is clear—educators need to
take renewed action to bring about qualitative improve-
ments in student th.nking.
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The principal goal of education is 1o create men who
are capable of doing new things, not simply of repeating
what other generations have done-—men who are crea-
tive, inventive, and discoverers. The second goal of edu-
cation is to form minds which can be critical, can verify,
and not accept everything they are offered.

—Jean Piaget

raditionally, eleraentary and secondary school cur-

riculum has been derived from arbitrary selections

of content from the “scholarly disciplines”: history,
geography, mathematics, biology, and so forth. Yet every
significant statement of the goals of education has been ex-
pressed in terms of destred outcome characteristics of the
student—"effective prublem solver,” “responsible citizen,”
and che like. What we've been saying, in cffect, 1s that if stu-
dents learn all the subject matter content we've included 1n
the curriculum, the will sumehuow becuine the kind of
people we want them to become.

The Institute for Curriculum and Instruction’s (ICI)
Curriculum Model is based on a different premise. It says,
"If you want students to develup certain behavivral charac
teristics, start with those and focus the entuire curriculum
on achieving them. View the scholarly disciplines as
sources of needed information, ideas, and procedures. Se-
lect and use content unly as needed o achieve the desired
student charactenistics.” By taking this approach, not only is
the same bastc content “covered,” but all of 1t is learned 1n
a relevant context, as it applies to achieving the desired
outcome characteristics.

Cupyright © 1978 by the Institute for Curriculum and Instruction.

The following is an introduction to the ICI Curriculum
Model.’ The Intended Outcome Statement 15 followed by a
detailed analysis of its meaning.

Intended Outcome for Students

By the time students graduate from high school, they
should be able to consistently and effectively take intelligent
and ethical action to accomplish the tasks society legiti-
mately expects of all its members and to establish and pur-
sue worthwhile goals of their own choosing.

Consistently and Effectively Take Intelligent,
Ethical Action

‘Consistently” here means characteristically ur with-
out deviation, except under extravrdinary circumstances.
"Effecuvely’” implies the ability to achieve desired results.
"Intelligent, ethical action” refers to planned bebavior un-
dertaken as a result of having gone through a mental pro-
cess such as:

® Clarifying what is to be achieved and why, the crite-
ria and standards to be met and why.

® Obtaining sufficient vahd, relevant, and reliable in-
formation to assess the current situation and deciding what,
if anything, needs to be done.

© Analyzing alternative courses of action in terms of
feastbility and possible short and lung term cunsequences.

® Choosing the most appropriate, desirable courses
of action considering what 15 to be achieved and the well-
being of those involved.

® Making and carrying out the commitment to pursue
one or more selected courses of action, evaluate the results
and the way they were ubtained, and accept and deal with
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FIGURE 1
Areas of Societal Expectations

MAJOR CATEGORIES OF TASKS EVERY MEMBER OF SOCIETY IS EXPECTED,

BY LAW OR CUSTOM, TO ACCOMPLISH

(1) TASKS RELATED TO SELF-SUFFICIENCY
Tasks one is expected to accomplish in order tu meet one > uwn
needs and the needs of those for whom one is responsible

(2) TASKS RELATED TO SOCIEYAL PARTICIPATION

Tasks one (s expected to accomplish, independently and 1n concert
with others, to maintain and improve the functioning of society
and the condition of the physical/social environment

(1.1) PHYSICAL/
PSYCHOLOGICAL SELF-
SUFFICIENCY

Tasks focused on keeping the
body and personality operat-
ing efficiently and as free of
disease and harn: as possible

(1.2) INTELLECTUAL SELF-
SUFFICIENCY

Tasks focused on using the
mind effectively to learn what
;)ne needs or is expected to
earn

(2.1) PARTICIFATION IN THE
MAINTENANCE
IMPROVEMENY OF THE
FUNCTIONING OF SOCIETY
Tasks focused on fulfilling
one’s responsibilities to help
society survive and function
effectively for the well-being

(2.2) PARTICIPATION IN THE
MAINTENANCE OF A LIFE-
SUPPORTING PHYSICAL/
SOCIAL ENVIRONMENT
Tasks focused on fulfilling
one’s responsibilities to help
maintain an environment in
which human and other life

of its members can survive

| 1
(13) ECONOMIC SELF- (1.4) SOCIAL SELF-
SUFFICIENCY SUFFICIENCY

Tasks focused on interacting
effectively and productively
with others in work and so-
cial settings

Tasks focused on effectively
obtaining and producing
needed or desired goods and
services and efficiently man-
aging personal resources

(1.5) PHILOSOPHICAL/
AESTHETIC SELF-
SUFFICIENCY

Tasks focused on making jus-
tifiable judgments about
things, acticns, events, and so
on

the cunsequences using the same rational, ethical proce-
dures used to decide un the selected course of action,
“Intelligent,” in effect, means using rational thought
prucesses to arrive at a decision to act (or not act). It does
not imply “unfeeling” ur “uncreative,” nor does it exclude
the use of intuition. This concept of inteliigence or ratun

ality views feelings, attitudes, values, and ideas —from

whatever svurce—as key facturs to be <unsciously recog-
nized and reckuned with 1n the decision-making or action
process.

"Ethical” means taking into account, when deciding or
acting, the well being of thuse involved and making a com-
mitment tu take courses uf actiun that are likely to contrib-
ute to (ur at least will not detract from) the well-being of
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FIGURE 2
Areas of Personal Goals

MAJOR AREAS OF TASK ACCOMPLISHMENT WITHIN WHICH THE INDIVIDUAL MAY ESTABLISH
AND PURSUE PERSONAL GOALS

(3) TASKS RELATED TO GOALS OF SELF-ENHANCEMENT

Areas of task accomplishment in which the personal goals
focus on extended development of some aspect of self

ENHANCEMENT

(4) TASKS RELATED TO GOALS OF SOCIETAL

Areas of task accomplishment in whick the personal goals
focus on the improvement of societal conditions

(33) PHYSICAL
PSYCHOLOGICAL
SELF-ENHANCEMENT

Tasks focused on goals to
strengthen one’s body and
personality and extend one’s
ability to use them effectively

(3.2) INTELLECTUAL
SELF-ENHANCEMENT

Tasks focused on goals to
strengthen one’s ability to learn
and extend one’s learning to
new areas of knowledge and
skall

(4.1) CONTRIBUTION TO
THE ENHANCEMENT
OF THE FUNCTIONING
OF SOCIETY

Tasks focused on goals to
contribute to the enhancement
of society’s opportunity to
survive and function effectively
for the well-being of its
members

(4.2) CONTRIBUTION TO
THE CREATION AND
MAINTENANCE OF
LIFE-ENHANCING
PHYSICAL/SOCIAL
ENVIRONMENT

Tasks focused on goals to
contribute to achieving a
physical and social
environment in which human
and other life can flourish

(3.3) ECONOMIC
SELF-ENHANCEMENT

Tasks focused on goals to
strengthen and extend one’s
ability to obtain or produce
goods and services and/or
one’s ability to manage
resources

(3.4) SOCIAL
SELF-ENHANCEMENT

Tasks focused on goals to
strengthen and extend on2’s
ability to interact with others in
ways that are mutually
satisfying and productive

(3.5) PHILOSOPHICAL/

AESTHETIC
SELF-ENHANCEMENT

Tasks focused on goals to
develop greater clarity and
depth of understanding of the
bases for one’s judgments

15 dieting deudes to eat a rich dessert knowiryg it will add
unwanted calories).

® [rresponsibility or recklessness—choosing a course
of actiun without coneern for the predicted cunsequences
(an vverweight persun chuuses t eat a rich dessert know-

thuse affected and *heir oppurtunity w take tntelligent, eth
ical action.

Intelligent, ethical action excludes.

e [rrationality—chousing a course of acion knuwing
1t 15 likely to pruduce an undesired vutcome (4 person who
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ing it will add calories, but not caiing whether or not he or
she gains additional weight).

® mpulsweness—choosing a course of acticn withour
giving any consideration to alternatives oi possible conse-
quences (an overweight person chooses o eat a rich des-
sert without thinking of either the calories or his or her
weight)

® /mmorality—choosing a course of action knowing
it 1s hikely to have injurious consequences for those 1n-
volved (telling an overweight person who 15 dieting that the
dessert you prepared 15 safe to eat because it was made
with low-calorie substitutes, knowing that the dessert 15
really made with high-calorie ingredients)

® Lack of integrity—choosing a course of action
knowing that 1t vivlates avowed principles (an uverweight
person who publicly claims to be on a very strict diet €ats
rich snacks on the sly and says that there must be some-
thing wrong with his or her glands or the diet because
there 15 no weight loss).

Accomplish Tasks Society Legitimately Expects of
All Its Members

“Society” refers to any identifiable group of people of
which an individual may be considered to be a member
This includes the broad human community and therefore
embraces tasks that any human being is expected to ac-
complish, by law or custom, regardless of the time or place
(maintaining good health, caring for dependents, maintain-
ing a safe physical environment) It als» includes one’s na-
tional group, cultural or subcultural group, age group,
family group, and so on, and implies any tasks legitimately
required of any member of those groups

While many possible tasks might legitimately be ex-
pected of every member of society, Figure 1 (p 8) cate-
gorizes the tasks used in this curriculum design, which ap-
ply to membership in any societal group, broad or narrow

A corresponding concern is bow these tasks are per-
formed In our society, we hnld two broad expectations:

1. Tasks will be performed within the framework of
both the letter and spirit of the law (or rules).

2. Where there is no explicit law or rvle relating to a
given situation, tasks will be performed in a manner con-
sistent with the traditional customs, ethics, values, and
mores of the society:

a, With empathy and goodwill toward others, like and

different from oneself

b. With consideration of the rights of others (without

becoraing a burden on society or inhibiting others’
rights).

¢ With effort to do one’s best.

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING

d. With integrity and honesty.

e. With intent to live a productive, useful life.

f. With willingness to accept responsibility for per-
sonal behavior.

g. With intent to prowect, defend, and improve society
and its institutions.

Establish and Pursue Worthwhile Goals

Implied here is that intelligent, ethical action will be
taken (1) to select areas of interest or desired accomplish-
ment and (2) to develop one’s knowledge and skills to
achieve desired goals. The qualifier “worthwhile” is some-
what redundant, because if such goals are identified
through intelligent, ethical action, they are likely to be se-
lected with consideration of and interest in the well-being
of self and others. The word is included for emphasis

Generally, personal goals, rather than being in areas
different from the tasks expected of all members of society,
are really extensions of them. They are based primarily on
particular individual interests and abilities, rather than on
societal expectations. An analysis of this context (Figure 2,
p. 9), therefore, is essentially the same as the previous one
but with a slight change of focus from required task accom-
plishment to self-selected task accomplishment.

The most extreme implementation of the ICI Curricu-
Jum Model would require doing away with the traditional
subjects of science, social studies, and so on, and replacing
them with such subjects as Economic Self-Sufficiency, Intel-
lectua! Self-Enhancement, Participation in Functioning So-
ciety. A more moderate approach would be to retain the
current subject areas but to use the student characteristics
as the basis for selection of content and the way it is taught.
For example, a high school biology course curriculum
would be developed around the goal of students becoming
prepared to contribute to the well-being of the living things
in their environment. Students would be assessed accord-
ingly—that 1s, they would be required to demonstrate that
they have learned how to use certain knowledge and skills,
rather than that they have simply acquired them. And isn’t
that, after all, what we really want curriculum to achieve?

REFERENCE

Ehrenberg, Sydelle D., and Lyle, M A Strategy for Curriculum De-
sign—The ICI Model Coshocton, Ohio: Institute for Curric-
ulum and Instruction, 1978, pp. 44-50.

FootNoTE

1The entire ICI Curriculum Model, too lengthy to include
here, contains confirmation tasks, criteria, and standards fur as-
sessing student progress toward achievement of the intended
outcome.
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PART II

Creating School
Conditions for Thinking

We should be teaching students how to think, instead
we are primarily teaching them what to think.
—Jack Lochhead

o install thinking as a valid goal of education, the

many components of the educational system must be

tuned to work harmoniously. Years of experience
with major efforts to improve educational practices dem-
onstrate the ineffectiveness of change when these compo-
nents are not “in sync” Materials of instruction, staff devel-
opment, adopted curriculum, supervisory processes,
evaluation measures, communication with parents, and so
forth, must all be aligned and focused on 2 common goal.
Recent school effectiveness studies demonstrate the bene-
fits when they are.

Education of the intellect must, therefore, be installed
as a value of the school and community. If teachers, parents,
administrators, board members, and the community
adopted thinking as a basic goal of education, the commu-
nity-wide emphasis would be exhibited in several ways.

® Instructional materials would be developed and
adopted based on their contributions to develuping
thinking.

® Supervisory personnel would be trained to recog-
mize and evaluate the contributions of certain instructional
practices to intellectual development.

® Staff development would be provided on how to de-
scribe, teach, and assess thinking.

® Problem solving would be discussed and debated 1n
faculty, parent, and board meetings.

® Monies would be allocated to increase thinking
skills programs.

® Community groups would complair that schools
are riot teaching enough thinking skills.

® Systems would be developed and installed to moni-
tor and assess students’ growth 1n thinkmg.

® Parent education would be prowvided to foster and
support thinking at home.

® Incentives and rewards would be given to teachers,
students, and administrators who ¢xcel 1n their use of intel-
ligent behaviors.

In Part IT of this resuurce buuk, we will examine some
uf these components 1n an effort to help curriculum leaders
create a readiness in their classrvoms, scheols, and com-
nmunities for the education uf the intellect as a valued out-
come of schooling.
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A Call for Staff Development
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1t must be remembered that the purpose of education
is not to fill the minds of students with facts . . it is to teach
them to think, if that is possible, and always to think for
themselves.

—Robert Hutchins

({4

'd like you to give our faculty an inservice on
thinking skills,” the caller said. “This will be our
inservice kickoff for the year.”
Having received several similar phone requests in the
past year, I interiected my questions “When you say ‘kick-
off; do you mean you’re starting an extended inservice
training program that will help your faculty develop new
teaching methods?”

“Oh, no We don't have time for that We just want you
to give one of those short, inspirational speeches for our
first-day institute.”

I needed more information “Is there a reason you
have selected the thinking skills topic?” I asked.

“Oh, yes Our superintendent awended a conference
and liked the thinking skills workshop best. Besides, a lot
of the other curriculum directors in our area are talking
about the importance of students’ learning to think better.”

A few more questions and my worst fears about fad-
dish inservice were confirmed. “I'm sorry,” I said. ‘I can’t
accept your invitation.”

The caller’s “Oh” was followed by a moment of si-
lence “Is there a special reasun?” he asked.

“Yes,” I responded “There are several reasons. If you
have the time, I'd be happy to outline them for you.”
“Please do.”

“First,” I began, “in my nine years of working with the

research on effective staff development, I've learned that
most one-shot inservices are a waste of time and money—
for me, for you, and for the teachers. I can sympathize with
the teachers’ need for energy builders and a district's need
to introduce new ideas ito a school, but the one-shot does
not do that thoroughly or cost-effectively”

“But we have the superintendent’s commitment.
Surely that will motivate some faculty to adopt your ideas.”

“Yes,” I agreed. “The superintendent’s support 1s es-
sential. My concern is more basic.”

“I don’t know what you mean.”’

“Let me illustrate. I have a friend who is tie superin-
tendent of a 17-school district. She views her job as :he dis-
trict seer. She wants to predict the kind of education stu-
dents in the district will need for success after graduation.
She keeps her ear tuned closely to emerging issues, paren-
tal concerns, and educational developments. When a ques-
tion of importance arises, such as ‘Do our students know
how to use computers?’ or ‘Are our reading scores up to
snuff?’ she avoids becoming what Naisbitt might call a 'fad
maker,’ an administrator who give a top-down, hastily con-
ceived directive. Instead, she gathers principals and
teachers together to study the issues and make a recom-
mendation. She weighs that recommendat on against other
district priorities.”

“But that could take months,” objected the caller.

“I agree, and those months are necessary. If we are
talking about meeting students’ needs, we are ralking
about improving instruction. The one-shot inservice 1s
planned quickly and as quickly forgotten. If we want to
avoid reinforcing a ‘This too shall pass’ attitude about
thinking skills, or any curriculum revision, the first re-
quirement is the superintendent’s commitment to a clear,
well-conceived goal, not to a quick-fix fad "
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“I don't see the distinction.”

“Let me clarify. My friend is a good model. Recently
she 1dentified thinking skills as an important concern. She
selected a task force and instructed this committee to as-
sess what the district was already duing w.th thinking
skills Next, she outlined what she wanted within a set time,
which was:

1. A recommendation on how the district could best
impruve students’ thinking skills in the next three to five
years.

2 Alist of barriers that might impede progress.

3. Specific steps necessary to reach specific goals.

4. Timelines.

5. A proposed budget

6 A description uf respensibilities for everyone 1n-
vulved in implementing the process

In addition, she provided funds for the committee su
that members could visit schools that had operational
thinking shills programs, attend pertinent workshops, re-
view materials, and gather uther helpful information.”

“That suunds expensive fur a cuommittee report.”

“That may be true,” I said, “especially if the zommittee
recommends killing the idea If nut, consider the benefits.”

“I see the point. She built in expertise on thinking
skills, informed a2 committed leadership group, and
brought about a strategic plan with definite implementation
tactics—and probably spent less money than 1 would have
paid for your inspirational speech.”

“Exactly,” I responded. ""And that is why I resist une-
shut inservices however neatly packaged they might be, A
distract or school that studies the trend is ready to use its
staff development money tu cause real and lasting im-
provement in thinking skills, a district that rushes in un a
whim gets hooked into the fad.”

"I'see,” said the caller, "but I'm nut sure what happens
if the committee says ‘Go.’

“Then,” I said, "it's time for some sales wourk. My
friend, aided by her task force, devised a plan for the school
board, the PTA, anc local union leadership. She concer-
trated on three elen ents. what she wanted to see students
doing differently afte r three years; what administrators and
teachers would be woing differently . and what 1t would cust
in time, resources, and money.”

“The old bugaboos!”

“I prefer to call them the marketing realities of schoul
improvement. If we want 2 solid, well-concerved, and suc-
cessful thinking skills program, bearing the expense is an
essential part.”

“And time,” said the caller.

“Yes,” I added. “It takes well-spent time to build a good
foundation A good idea without a sulid, strategic plan will
collapse.”

DEVELOPING MINDS: A RESOURCE BOOK FUR TEACHING THINKING

“How much time are you proposing?”’

“In the case I've been describing, about three hours
work for the committee.”

“Did their strategies work?”

“Yes, as they usually do. Even though the schooul board
asked hard-money questions, as did union leaders.”

“Can you be more specific? What was approved? Did
the district get everything it requested?”

"T'll take the last question first,” I said. “The commit-
tee didn't get all it requested. I've yet o see that happen.
However, the substance of the recommendation remained
intact.”

“And what was that?”

“First, the plan focused on student outcomes. One ex-
ample was ‘Given the teachers’ improved methods for de-
veloping thinking skills, the students would demonstrate
significant gains on the New Jersey Test of Reasoning.”

“Was thei e a reason for using that specific test?”

“Yes. While the committee described several assess-
ment techniques, they knew the board would also want sta-
tistical measures. After reviewing several different instru-
ments, the task force agreed that this test could be used to
evaluate the measurable outcomes of their ;lanned
program.”

“And those were. .. )"

The Operating Philosophy

"The committee endorsed the premise that all stu-
dents, even those 1n special education, could move toward
intelhigent thuught, could solve increasingly complex prob-
lems, and apply new skills to other content areas.”

“What other bases did the committee establish?”

“Two others. First, the committee set the expectation
that all staff—administrators, teachers, and support per-
sons—could improve their own capabilities as thinkers
and teachers of thinking. Second, they were convinced that
a clear, schoolwide purpuse, understood by all, was :mpor-
tant to this project.”

"I agree. One or two enthusiasts working alone don't
make a winning team.”

“That is why this basic operaung philosophy is impor-
tant, They didn’t want thinking skills to be another ‘add-
on’ to the curriculum, They wanted to see thinking skills
integrated into what was already being done, and chey
wanted staff development to support th.s approach.”

“What did they propose?”

“First, a K-12 curriculum that included a hierarchy of
thinking skills.”

“Can you give me an example?”

“Yes," I replied. "In the primary grades, the curricu-
lum would introduce students to observing, sequencing,
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patterning, finding hikenesses and differences, grouping,
naming, attribute shifting, basic predicting, and goal set-
ting. In middle scnool, the curriculum would reinforce the
basic unnking skills by moving the youngsters from con-
crete examples tu more abstract coacept furmation, teacher
would introduce problem identification, cause-effect analy-
sis, attribute shifting, solution design, and outcome predic-
tion. In high school, the curriculum would call for students
to practice their skills, master a variety of problem-solving
processes, and tackle rudiments of inductive and deductive
logic.”

“But haven't schools always taught these skills and
processes?”

"Indirectly, yes. But for the most part dssessment datd
shuwed that only individual teazhers here and there recug
nized what mental uperations students were using—
whether, foi example, they were idenufying patterns or
wdenuifying likenesses. The students used the skills, but they
were often unawdare of bou they arrnved at therr
conclusions.”

“Is that so wrong?"

“It’s nut wrong, unly himiting When students are not
aware of how they are thinking, they cannot formalize the
skill, they can only react to a situatiun. They cannot elicit
the principle governing the situation As a result, they sel-
dom trar.sfer thinking skills learned 1n one context, such as
math, tu uther subject areas. Worse yet, they fail to develop
the concepts about thinking that coild help them improve
how well they think.”

“Thinking about thinking? That 15 callked metacogn-
tion, isn't 1t?”

“Yes. And labeling is an important first step in prepar-
ing students to think about their thinking.”

“Thar seems sensible. What I don't understand is why
you listed so few skills processes.”

"You have a sharp zye. The list was restricted
purposefully”

“Why?”

"“The committee was lovking for quality, not quanut:. it
saw no bencfit 1n adding a houst of skills to be covered. To
prevent both the uverload factur and the curriculum race
syndrome, the commuttee argued for selected skalls ro be
well taught at cach grade level, carefully reinforeed, and
thoroughly transferred”

“How do you mean ‘well taught’?”

Questioning Skills as Prerequisites

"We hear much talk about students acquiring bigher
level thinking skalls. We know this occurs most suceessfully
when ¢ teacher uses bighber order teaching skills. For 1n
stance, asking students questions that demand corplex re-

15

sponses—not just the simple recall of intormaton—re-
quires suphisticated teaching skills. Teachers must use very
refined quesuoning skills to draw out and extend re-
sponses, especially frum reluctant learners.”

“Are you saying, then, that every teacher must be a
skilled questioner?”

"If we expect every student to become a capable
thinker, yes. The teacher’s questioning skills are a prereq-
uisite to better thinking.”

"I am Zamiliar with a vanety of prepackaged thinking
skills programs. Do they demand such skilled teaching?”

“Not all do. The poorest are no more than gloss® mi-
meo worksheets. When a teacher floods the roon: with
worksheets. the students may fill 12 the blanks and boxes
without much thought, play games, ur dawdle the time
away. The best programs recognize that the development of
thinking skills and the mastery of problem-solving pro-
cesses depend on how teachers set up the activity and
guide the discussiun that fullows. Whether the curriculum
is prepackaged or devised by the district, the teacher’s skill
in asking questicns and explicitly teaching thinking skills
will determine the degree of the prugram’s success.”

“That seems so obvious.”

"In theory, yes, 1n practice the purple plague of mind-
less, duplicaied worksheets 1s more common ™

"In uther words, you are saying that just as it takes
mure skill to couk a soufflé than a hamburger, 1t takes more
skill to lead an 1inquiry lesson than 1t takes to teach a direct
instruction lesson.”

"Yes. As long as you understand that the best teachers
do both well, I would argue that good inquiry teaching is
more difficult.”

Measures of Success

“Suppose we structure the type of inquiry program
you describe. Will we increase student achievement by the
end of the year?”

"Probably not. One year 15 tou short a time for such re-
sults. However, vou o ld easily measure increased teacher
know ledge, skill, and use of inquiry 1n the (lassrovom—1n-
creased student participation, more thoughtful student be-
haviur, and a greater value accurded thanking by all. By as-
sessing those ¢lements first, you could predict meaningfui
achievement increases in two or three years.”

“That gives me a sense of relief.”

“How so?”

“I was trying to think how we could do what you are
suggesting. I'm nuw seeing the difference between the
yuick fix and mastery currreulum. You're asking us to 1nte
grate a formal thinking skills program. It would highlight a
fimited number of essentia! skills, einphasize transfer of
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thuse skalls, and train teachers to spend mwute time helping
students tu apply their new skills and less ume ‘covering’
material.”

"Precisely. Most traditivnal curriculums give short
shrift to teaching for transfer. Rather than ntroducing a
mulutude of thinking, skills 1n each grade, it 15 more prac-
tical for exch grade to introduce no more than six micro-
thunking skills. Mure time should be -pent helping students
transfer the skalls to then cuntent areas and practicing pre-
viously learning skills by pusitive reinfurcement and 1aeta-
cognitive discussion.”

"7 see. You value depth uver breadth 1n teaching
skills.”

“Yes Rather than an empty emphasis un cuverage, |
want each teacher to focus on an outcome—the students’
use of the skill.”

“You are saying, then, that teaching for transfer, along
with inquiry skalls, 15 a mark of the more skilled teacher?”

“Yes, and sv 15 the teacher’s ability to use metacugn-
uive stiategies.”

"I understand the term metacognition, but what are
metacognitive strategies?”

"“They are teaching strategies, used regularly and coun
sistently by the teacher, that promuie metacognition. Art
Cousta vuthned the must productive metacugnitive strate-
gies in Cducational Leadership (Nuvember 1984) ™

“Can you give me some examples?”

“Yes When teachers explain to student. that the lessun
vbjectr e 15 a speufic thinking shall, ask extending ques
tons, ur have students map their thinking patterns, they
are promoting metacognition ™

“Thouse procedures don't suund difficult.”

“They aren't. The challenge comes in the teacher’s dis-
upline and finesse 10 causing students to examine huw
they think.”

“Discipline?”

“Yes. Discipline 15 required to Cesign a lesson that not
only covers course content, such as science or luerature,
but 1nregrates thinking skills, too. Planning this lesson will
require that teachers take time to 1sulate the desited level
uf thinking, mudel the thinking skall, structure the thinking
experience, question su that all students are 1nvolved, and
encourage transfer of the skill to vdher academic areas ™

“Can you give 1n example?”

“Yes. Supp.csc ihat Mrs. Fuller intends to introduce in-
duction to her composition students. Her curriculum guide
pruvides the ‘Sherlock Hulmes Mystery Student” activity. In
this activity, she plans a4 senes of ‘what if’ questions. Know-
ing that she has sume students who need extra focus tme,
she structures her questions using small group wlup a
round Every student in each group will answer au least
twice. She'll fullow this with a random report frum each
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group. Each new idea will be listed on the board and she'll
ask students to attempt generalizations about the specific
iceas. This will lcad to her explanation and definition of in-
uction and the pousting of her objectives. “You will apply
the induct. < process to the writing of an essay about in-
duction.” Because she kn.ws that this 1s a complex objec-
tive, she encourages student questions.”

"I see v hat you mean about time and discipline. I have
teachers who would resist having i 1,7 3 all that trouble.”

“And that 15 why I would also as gue they will have less
success than Mrs. Fuller in teaching students how to think.”

"“Let me play the devil's advocate for my teachers by
asking, ‘Why not just give the definition and explain with
sume examples? The carable thinkers will get it, the others
won't anyway. ”

“Ah, but remember our original expectation. Our in-
tention 1s to improve the thinking capacity cf all students.
That cannot happen if we taxe the easy route of doling out
information for the few. Furthermore, i'd question how
well even the best students increase their capacity to think
by memorizing definitions and examples. Mrs. Fuller took
great care to motivare every student not just to memorize
facts Dut actually to start thinking inductively. She struc-
tured the Sherlock Holmes activity to keep 1t going. Only
when she was sure her students knew where they were
guing and why did she give precise instructions for the ac-
tivity. In groups of three, students searched for planted
clues arvune the classroom. After ten minutes, each group
povled its finds and furmed hunches about the items. As
students reported their hunches, Mrs. Fuller extended their
thinking with clarifying and probing questions. Gradually,
groups began to exchange clues, searching for patterns un
til finally they discovered the answers.”

"That must have taken a lot more time than a lecture.”

“You don’t know the half of it—Mrs. Fuller continued
with a metacognitive discussion. She asked each group to
re-all the thinking steps used to reach the final conclusion.
She asked the groups to contrast the patterns and a< they
listed their patterns on the blackboard, she helpe.d them
recugnize the difference in the approaches 2ach had used,
places where thinking hit dead ends, and processes that led
tv the suund conclusicns they ulumately drew. She con-
tluded the lesson by asking each student to use the ‘Think-
ing Journal’ to compose a personal definition ¢f inc iction
along with an ‘I learned’ statement.”

“And that was the end?”

"Of that two-period lesson, yes. Mrs. Fuller fullowed
the basic lessun with shorter practices—ancther Sherlock
Holmes actvity to accompany a short story, another activity
for a magazine article, ard a third using the students’ world
history text. Each of the pracuce lessons was uesigned to
prumote transfer o1 the concept introduced in the fir.- s
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son. What could have more utility than transfer through re-
lated coursework? After the social studies lesson, Mrs.
Fuller finally pulled all the pieces together with a biology
text assignment and take-home new paper assignment. The
lauer also served as the test, which revealed huw well she
had succeeded with all the students.”

A Hierarchv of Teaching Skills

"Now I understand your emphasis on the more ad
vanced skills needed to teach thinking skills. However, 1
wouldn't know where to begin tu develop my staff.”

First, think about a hierarchy of teaching skalls.”

Sumilar to the hierarchy of thunking skills?”

‘Yes. First, there are the skills needed by a teacher to
be effectve with basie 1instruction. classroum management,
lesson design, and learning theory.”

“The methods of ¢ ffective teaching ™

Yes. The cuncepts and methods that researchers have
confirmed as the basics of quality 1nstruction However,
they are caly a starting point.”

“What's next on your hierarchy?”

“Next is what I call the enabling behaviors These are
the teaching skills that enable all students to increase the
quantity of active thinking in the classroom.”

“What are some examples?”

“First, I'd go to the research. There I'd find wait time,
equal distribution of student responses, selective rein-
forcement, equal cueing and encuuragement, and the uther
strategies leadi1g tv equal opportunity tu responi to
questions.”

“To promote the quantity of thinking, you are suggest-
ing an approacit similar to the Teacher Expectations and
Student Achievement (TESA) behaviors”

“Yes, these enabling behaviors are sin.ple but power-
ful tools that get amazing results. Without these e1. blers,
the classruom 15 not a hospitable environment for goud
inquiry.”

“Beyond basic teaching skills and enabling behaviors,
what?”

“Quality. I'd muve up a step 1n vur teaching hierarchy
to the metacognitive and transfer strategies. From there, 1
want to see the teache: helping students acquire more
complex thinking skills, use the skills to develop more ab-
stract concepts, and apply the skills for analytic and creatve
problem solving.”

" If our district develops a thinking sk:ils curriculum of
this hierarchy of teaching skills, what should follow?”

‘First, a needs assessment would idenufy the basic, en-
abling, and advanced skills each teacher uses successfully A
written test and classroom observations take care of this.

Next, you would use the needs data t teach any additional
skills needed.”

*“That sounds easy enough.”

“"Don’t be fouled. I can predict two difficulties. First,
your teachers are used to the one-shot inservice. Second,
you have always encouraged your teachers to identify and
correct their own problems. They may balk at a focused
program. If you want to model the ‘thinking’ approach, the
design of your workshop will differ radically from past
practices. The approach I recommend determines needs
based on district priorities, observations, and in a sense,
re.juired inservice over an extended period of time.”

"I see no problem there. Our district is committed to
the 1dea of personal and school improvement. Also, I
wouldn’t gain support for any idea by asserting that there is
sumething wrong with our teachers. I'd want an incentive
prugram to concentrate on individual and school improve-
ment rather than punitive measures, and as I see it, your hi-
eraschy of teaching skills allows for an infinite scale of im-
provement. In contr.st with the proscriptive repair of the
‘'medical model'—something’s really wrong—the hier-
archy of teaching sk.lls presents improvement in a more
positve light.”

“I like your analysis”

Workable Workshop Design

"On the other hand, I'm not clear what you mean by a
radically different workshop design. Our teachers are im-
patient with any workshop that doesn’t produce immediate
results.”

“The way to do that 15 through the workshop design
that ‘walks its talk.’ ”

“Walks its talk?”

"“Yes. Adults learning new ways to instruct students
will grasp the content best from a mudel that demonstrates
exactly what it teaches.”

“Be more specific.

“Surely. Imagine that your desired outcome for the
wurkshop is to have teachers identify situations in which
they might use the enabling skills. Let me picturc for you a
design that will accomplish this objective " I then de-
scribed the design shown on Figure 1 {p. 18)

“That is a very thorough and active design I notice
that the lesson not only teaches about the enablers, but
demonstrates their use and promotes transfer.”

"You are right on target. Moreover, this design allows
fur the trainers to 1nti »duce behavior cuaching and peer
support teams.”

“What do you mean?”
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Task: Develop a modern soap opera

Male Female
Lead Lead
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

2. All brainstorm, column by column

Objective:  Apply the above process.

1) Writing a short siory.
2) Discovering a new

FIGURE 1
Workshop Design Utilizing Enabling Skills

Focus: 1 ““How many teachers remember the Lone Ranger?”
*Whio can recall his horse’s name? His companion’s name?”
“How 1s the story line of that seral similar to TV soaps such as Dallas?

2 VExplain how soap opera writers use the morphological grid to motivate their own divergent thinking **

Cbhijective:  To motivate divergent thinkirg so that we will explore new combinations of ideas.

Instructions: 1 You are members ot a TV production team assigned to develup a new soap opera for the networks. Observe your grid

3 Take the last six digits of a randomly selected phone number and check the items.

4 In groups of three, use the elements to create a story line. Read sele<t examples.

Task:  Each group creates a grid similar to the one above for the following task areas.

are

Third
Party Action Scene Result

3) Applying the scientific method.

4) Solving a math problem.

5) Promoting a new college loan program.
6) Building a house.

previously learned in this workshop

Instructions:  Ident ‘v the variables (no more than six; for the top line of the grid. For instance, you might have the following
vaniables for creating a lesson design: Objective, Information, Activity, Discussion, Closure.

Discussion:  In your classroom, hist some ways you might use the gnd to promote divergent thirking among students What are
some other ways to proinote divergent thinking? What are the advantages of using thi< pproach with students?
Disadvantages? How can divergenit thinking help your students?

Closing Activity:  Select one example from the discussion above and prepare a lesson for students Use all the design elements

Sustaining Workshop Momentum

'If you are farmliar wath the best practices un effecuve
staff development, you will recall that charces for the teach
ers to adopt newly learned skills increase dramatically if
they ubserve each uther using the skills and discuss their
mutual experiences.”

"Yes, but vur teachers resist anyone cuming into their
classrooms to observe.”

"I would, too, if the norms were the same as you have
described 1n your system. Change the nurms from the med-
ical model you dislike. The positive improvement model
you described earlier 1eplaces ‘We're going to fix up your
bad teaching’ with ‘Let’s help each other get even better.””

e

‘

23




ERI!

"1 guess I can't argue that point, but 1t won't be easy.”

“Quality staff development is never easy.”

“Did all this really work in your friend’s district?”

“Yes, with a great deal of thought, planning, and hard
work. The commuttee suggested that grade-level teams al-
ready working on curriculums receive the first training on
thinking skills In the sirst semester, they used the district’s
scheduled inservice ume plus their munthly committee
tume for workshops 1n the enabling behaviors, microshills,
and prcblem-solving models. The workshops included
guided practice, peer feedback, and specific lesson plan-
ning to utilize new skills. With principals” help, team mem-
bers scheduled peer observauuns and feedback sessions
between each workshop.”

“How did that work?”

“Very well. In addition to giving the teams a deeper
understanding of the skills, a cadre was prepared tv pilot
the new curriculum and prepare assessment tools for col-
leagues. Also, each individual’s development program was
personalized. Thinking skiil training, matched to individ-
ual needs, recognmzed what teachers already could do and
thus did not teach skills to teachers who already had them.
The old inoculation approach gave way to focused training,
and both time and dollars were saved. Each teacher’s pro-
gram 1ncluded 1input, cuoperative practice, observation,
feedback, and coaching so that teachers could achieve their
own desired improvement targets.”

"This all svunds great, but this exact model may not
work in our district.”

"1 agree. Each district, even each building, 1s unique.
Rather than slavishly copying any example of a thinking
skills program, 1t's important that you follow a problem-
solving prucess that adjusts your needs to your district’s
goals.”

““To paraphrase My Fair Lady, 1 think I've got it”
“Let me check it out with you.”

Looking Back, Looking Ahead

“First, we need to establish district goals for thinking
skills 1nstruction. That gval should clarify our definition,
our assumptions, and our expectations.

Second, we must identify the specific microthinking
skills for each grade and build a cohesive thinking skills
curriculum. We could use a leadership committee to do
this.

Next, we need to design lessons to teach each micro-
skill. If we emphasize teaching the microskills with guided
practice that helps students apply them, we will do better
than if we overpack a curriculum stressing massiwve content
coverage.

Fourth, we need to ascertain each teacher’s ability to
use the teaching behav iurs that heighten student mastery of
thinking skills.

Fiftih, we must design multilevel staff development
programs that ensure that all faculties blend the basic in-
structional skills, the enablers, and the metacognitive and
transfer strategies into their content lessons

Last, we must add coaching and clinical supervision to
ensure high transfer of thinking skills instruction in the
classroom practices. Our instructional lessons should
model the inductive approach, allowing extensive time for
fucused questioning, metacugnitive analysis, and activities
to promote transfer”

“That is a thorough summary. You have 1dentified the
main points I wanted to make.”

"“Thank you. I'll happily trade my one-shot mentality
for your better process, a sound thinking skills program
based on systematic staff development.”
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on Brandt's editurial 1n the Scptember 1984 1ssue of
Educational Leadership is one of the most helpful
vrganizers for the teaching of thinking 1've found.
He discusses 4 balanced, three-part program, which Iin
terpret as follows.

Teaching FOR Thinking

Many authors and psychologists feel that children
learn to think long before they cuine to school and that ed
ucators need tu create the conditions for their natural, hu-
man incination to think to emerge and develop. Indeed,
Hart (1975) believes that schools are “'brain incumpauble.”
In their studies of creativaty, Ghiselin and Gardner find that
what young children do pniur to entering schoul and what
practicing scientists and artists do 1s more similar than any
thing that goes on in between.

Teaching for thinking simply means that teachers and
adnunistrators examme and strnve w create schoul and
classroom condstions that are conducive to children’s
thinking. This means that.

1. Teachers puse problems, rawse questions, and 1nter
vene with paraduxes, dilemmas, and discrepancies that stu
dents can try to resolve.

2. Teachers and administraturs structure the school
environment for thinking—value 1t, make time for 1t, se-
cure support materials, and evaluate growth 1n it

3. Teachers and administrators respond to studernts’
wdeas 10 such a4 wday 45 tu maintain a schuol and cassroum
climate that creates trust, alluws nisktaking, and 15 expern
mental, creative, and pusitive. This requires listening to

students’ and each uther s ideas, remaining nonjudgmental,
and having rich data sources.

4. Teachers, administrators, and other adults in the
schuol environment model the behaviors of thinking that
are desired in students.

Accomplishing all of the above alone would go far in
encouraging students to use their nauve intelligence. How-
ever, there’s more. Students haven't learned to think yet.

Teaching OF Thinking

Most authors and developers of major cognitive curric-
ulum projects agree that direct instruction in thinking
skills 15 imperative. Beyer, de Bono, Feuerstein, Lipman,
and Whimbey would probably agree on at least vne point.
the teaching of thirking requires teachers to instruct stu-
dents directly 1n the proucesses of thinking. Even Perkins
believes that creativity car be taught—by design.

This does not mean that a cu. ciculum program must
be purchased, inserviced, and installed. While this is surely
a viable uptiun and should be considered, there are other
ways uf teaching students thinking skills. analyzing the sub-
ject areas or skills being taught in the normal curriculum
for their prerequisite cognitive abilities and then teaching
thos * Jkills directly, for example. The act of decoding in
reading requires analysis, comparison, making analogies,
inferring, synthesizing, and evaluating. Teaching of think-
ing, therefure, means that these cognitive skills are taught
drectly as part of the reading (decoding) program.

Crieal thinking skills might be taught directly during
a suual studies unit on the election process. Steps in prob-
lem soulving might be taught directly during math and sci-
ence mstriction. The quahities of fluency and metaphorical
thinking might be taught directly during creative writing,
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I. Teaching For Thinking:

conditions conducive to full
cognitive development

Levels of Skill Development

FIGURE 1
Staff Development Matrix for Thinking Skills

Creating school and classroom

I1. Teaching Of Thinking:
Instructing students in the skills
and strategies directly or
implementing one or more
programs

Iil. Teaching About Thinking:
Helping students become
aware of therr own and others’
cognitive processes and thewr
u-e In real-hfe situations and
problems

A. Awareness
Developed by lectures, readings, A
witpessing demonstrations, and
50 0N

A mA

B. Krowledge and Comprehension
Neveloped by modeling, 1B
practicing comparing, discusaing,
interacting

B e

C. Mastery of Skills
Developed by practicing with 1C
feedback and coaching

e mc

D. Application
Developed by extended use across
subject areas, varnieties of groups, 1D
demonstrations; cntique and
dialogue with others

o mo

E. Trainer of Trainers
Developed by creating,
conducting, and cnitiquing £
inservice strategies; observing the
training of other trainers

e mEe

and su forth, Creating conditions for thinking and teaching
it directly are excellent procedares, but what abuut the ap-
phication? Nouthing yet has been taught about the transfer
ence of these thinking skalls beyond the context 1n which
they were learned. Students may be able to 1dentify the
steps 1n the prublem-solving process and correctly distin-
guish between classification and categorization, but do
they have any indination tu use these skills 10 real hife sit
uvations’ There's more

Teaching ABOUT Thinking

Teaching about thinking can be divided 1nto at least
three components. brain functivnming, metacognition, and
epistemic cognition

1. Brain functivming Recently neurobologieal re
search has shed hight un huw vur brans work. Teaching
about thinking would include unestigating »ach curiosities
as. How du we think? How dues memory work? What

causes emotions? Why do we dream? How do we learn?
How and why du mental disorders occur? What happens
when part of the brain 15 damaged? Restak’s The Brain,
Orustein and Thumpson's The Amazing Brain, and Rus-
sell’s The Brain Book are suurces of information. A recent
public televisiun series entitled 'The Brain™ has heightened
this awareness and is available for use in schools.

2. Metacognition. Being conscious of our uwn think-
ing and problem solving while thinking is known as meta-
cognition. It is a uniquely human ability occurring in the
neocortex of the brain. Good problem solvers plan a
course of action before they begin a task, monitor them-
selves while executing that plan, back up or adjust the plan
counscivusly, and evaluate themselves upon completion.

Metacognition in the classroom might be character-
1zed by having discussions with students about what is
guing on inside thetr heads while they 're thinking, compar-
ing different students” approaches to prublem solving and
decision making, identifying what 15 known, what needs to

L
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FIGURE 2
I. Teaching FOR Thinking
Intersection Competencies of Teachers

1A 1 aware uf different levels of questiuns and varous ways of organizing the classroom for instruction. Can describe alternative ways of
responding so as to maintain and extend students’ thinking.

B Plans lessons to incuipurate levels of questions, response behaviors, and classroom urganization for thinking. Seeks assistance, advice
from others in methods and materials for teaching thinking.

1C Invites others tu ubserve a lesson, then to give feedback apbuut questiuning skells, Llassroom organizauon, and response behaviors.
Volunteers to do the same for colleagues.

iD lhinurpurates thinking skills across subject areas. Devotes maximum time to teaching for thinking. Shares ideas ard materials with
colleagues. Strives to mode! rational thinking processes in own behavior.

i Condudts inservice foi culleagues. Videotapes own lessons and shares with colleagues. Plans, conducts, and evaluates staff development
strategres. Analyzes school and classroom conditions for their condutiveness to and modeling of thinking. Works to improve them.

FIGURE 3
Il. Teaching OF Thinking
Intersection Competencies of Teachers

WA Is awate uf vatwus Prugiams intended tu teach thinking directly. ls aware of definitiuns and distinctrons among vairous thinking skills
and strategies.

B Empluys lessuns intenided to directly teach thinking skalls. Incorpurates thinking skells into Lontent areas. Attends traning in a curnculum
program intended to teach thinking directly.

1y lnvites uthers W0 ubserve and give feedback about lessuns in which thinking s taught directly. Applies knowledge learned in training
programs to instruction. Devotes two to three hours per week to teaching thinking directly.

WD Distinguishes among several major curriculums intended to teach thinking. Diagnoses students cognitive defictencies and provides
experiences tu remediate them. Analyzes the cognitive skills prerequisite for students to master schuol subjects, and incorporates
instruction in those skills.

Wi Develups and tmplements inservice training in une o1 more of the majur curmiculum programs. Tramns others in the develupment of
lessun plans incurpurating directinstrucuon of thirntking skalls and strategres. Surveys and recommends aduptiun of instructiural materials
that enhance thinking skills.

be knuwn, and huw w produce that knowledge, or having 3. Epistemuc cognition. Epistemology 1s the study of
students think aloud while problem solving. huw knuwledge 1s produced. In the curriculum it might in-

Metacogniuive instruction would include learning how  clude studying the lives, processes, and works of great

to learn, huw to study for a test, how tu use strategies of  cumpuosers, artists, scientists, and philusophers. Epistemo-
question asking befure, during, and after reading. It might  logical questions for discussion include.

include knowing how to learn best—visually, auditorly, ki- ® Huw dues what scientists du differ frum what artists
nesthetically—and what strategies to use when you find  do?

yourself 1n a situation that dues 7ot match your best learn- ® What are the procedures of inquiry used by anthro-
ing modality. pologists as they live with and study a culture?

Metacugnition 1s discussed more extensively later in @ What gues on inside a maestro’s mind as he or she

this book. See also Costa (1984). conducts an orchestra?
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FIGURE 4
I11. Teaching ABOUT Thinking

Intersection Competencies of Teachers

A Is aware of differences in modality strengths, learning styles, and brain tunctioning. Can define such terms as metacognition and
epistemology.

s Atternpts metacugnitive discussiuns with students. Distusses how the brain works. Selects mater ils un brain functiuning «nd biographies
of famous scientists and artists in an attempt to intrigue students.

hc Invites colleagues to ubserve a lessun involving a philosophical episterriological discussion and seeks feedback as to wdys to improve.
Reads and attends cuurses and lectures, watc hes video programs on philosophy, cognition, brain functioning, and so on. Discusses
differences in learning strengths and modalities with students.

o Selects materials and conducts lessuii; in which companisons are made of strategic reasoning, knowledge production, and creativity.
Discusses with students such topics as artificial intelligence, the analysis uf prupaganda, and strategies of learning. Models metacognition
overtly 1n the presence of students.

WE Develops, conducts, and evaluates inservice strategies fur culleagues for instruction un brain functioning, learning style differences, and
metacugnition  Develups urriculum incurporating materials and learning activities intended (v have students learn to think and learn
about thinking  Designs assessment tools and techniques to gather evidence of students’ growth in intelligent behaviors.

E

® What was 1t about Mozart’s genmus that alluowed him
to "hear” a total musical composition before writing it
down?

o What prucess du puets use to create’

® Why Lan’t we use processes of scientific inquiry tw
solve social problcms.?

Epistemic cogmuon 1s the study and cuomparisun of
great artists, scientists, and scholars and the differental
processes of 1nvestigation, 1nguiry, and credtivity that un
derlie their productivity. Lipman’s Philosophy for Ch:ldren
program 1s especially well-suited for this. Other resources
include Perkins’ The Mind'’s Best Work, Madigan and El-
wood’s Brainstorms and Thunderbolts How Creatite Ge
nius Works, and Gardner’s Art, Mind, and Brain.

Installing a Program for Thinking

Installing a program of teaching for thinking does not
happen overnight. It takes time, paticnce, and practice.
Joyce and others have created a helpful paradigm for think-
ing about the steps and sequences in staff development ef-
forts. They suggest a series of stages and levels of concern
through which teachers proceed during the change pro-
cess. Therr procedure includes inservice technigues that

help teachers raise their skill development levels 1n using
new skills and behaviors.

The matrix for staff development presented in Figure 1
combines two components—teaching for, of, and about
thinking and the levels of skill development. Figures 2, 3,
and 4 provide examples of teacher competencies, skills, and
knowledge 4> indicators of what might be included at each
intersection 1n the matrix. Please consider these examples
merely as helpful starting puints to which you can add your
own indicators of competence.
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What we call the beginning 1s often the end
And to make an end 1s to make a beginning

The end 1s where we start from
—T.S. Elot, “"Little Gidding”

principal and mentor teacher consider the staff at

their school. Who are the risk takers? Who might be
induced tu attend 1nservice and juin a team to teach
higher-order thinking skills? Eleanor Gallagher 15 selected.
As a high risk taker who wants to s..ceed, Eleanur wotks
dihgently with the prinaipal and mentor teacher to make
this cnitica) thinking pruject work. Months later, an end-of-
year pust-test shows that higher-order thinking skills 1n 4th
and 5th grader: have increased significantly since mudyear.

At anouther schoul, teachers bring mountains of raw
data to an imuial workshop. They sort, cassify, analyze, and
make propositions The inside of a computer 1s displayed,
and data base systems dre introduced. A few months and
wour wourkshup days later, the teachers’ journals demon-
strate changes 1n teacher thinkimyg. This thinking leads to
teaching behaviors that facilitate higher-order student
thinking skills.

As we review these and uther examples of teachers ap-
proaching the teaching of tlunking skills, we wonder f we
really need to ask huw we can motivate teachers. Clearly,
such 4 question presumes that motivation is not present,
and that teachers will unly pursue a gual as a result of ex-
ternal action by administrators, mentor teachers, or other
suppuort staff. Lieberman and Miller (1984) observe that
most of the hiterature un school change comes from this
managerial perspective  One gets the view that ieachers
can be infinitely manipulated like puppets on a string ™

Are Teachers Motivated
to Teach Thinking?

Robert Garmston

Instead, let us suppose that the motivation to teach
thinking skills 15 already present in most teachers. After all,
many will tell us they value teacking thinking skills and are
already finding places in the curriculum to address it.
These teachers may point out their use of higher-level
questioning in reading comprehension and synthesis exer-
cises in social sciences as examples. Other teachers might
tell us that they value teaching for thinking, but can’t find
time to teach as much of it as they’'d like.

However, teachers’ examples of how they teach think-
ing skills may not always conform with what we have in
mind. We may be sensitive to Goodlad’s observation that
schouuls are not very stimulating places (1984) or join Lip-
man (1984) in suspecting that the disappointing academic
performances of many students are connected with their
lack of cognitive skills. We may also agree with Feuerstein’s
assumption that intelligence is modifiable only through
carefully constructed 2nd mediated learning experiences
that take place over long periods of time (Sternberg, 1984)
In short, vur impressions of teaching thinking may be more
involved, cuinplex, and intensive than what teachers have in
mind when they assure us that they value the teaching of
thinking.

Despite these possible differences in perception, the
approuach tu teacher motivation I am prupusing is o act as
if the motivation were already present. The as if presump-
tion is 4 strategy that can move us quickly toward an in-
tended or desired state (McMaster and Grinder, 1980, La-
barde, 1984). This proposal is appealing for several
reasons

® It shifts vur attention frum a subjective focus on mo-
tivatiun tu an ubjective focus on implementation.

® It remouves us from the dubious and uncomfortable
role of motivator.

ERIC
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® [t alluw s us to use knuwledge we already have abuut
the change prucess and w work on cognitive coaching with
teachers as adult learners.

© It works.

Implementation~-Not Motivation

Most teachers value the development of rational pro-
cesses 1n their students and see schouols as instruments to
attain this goal Sume are avid un the subject and regard
thinking 4s the primary purpuse of formal schooling. Oth-
ers regard different guals as predomianant, such as facilitat-
ing self-actualization or focusing student energy on the re-
structuriag of society. Still uvthers hold a primary
philosophical orientation toward academic rationalism or
technology (Eisner and Vallance, 1974). Yet, regardless of
their primary philusuphies abuut what we should be teuch-
ing students, all but a few teachers agree that schools have
a majur responsibility to teach thinking

By appruaching our task by acting as if motivauun
were present, we acknowledge a value already exisung in
teachers and presume an alignment of vur desires with
theirs This produces a natural setung for collaburative
work, which has been repeatedly demonstrated to be su-
pernor to tup-duwn ur “grass ruuts” approuaches to change
(Berman and McLaughlin, 1978, Peters and Waterman,
1982)

Removal from Motivator Role

Cullegiality in program development presumes d com-
monality of vision about the ditection or end product. Ths
contrasts sharply with the vision of a mentor teacher or
principal who mot ates teachers to achieve or work toward
agoal Motivation in this latter context suggests acting vn or
extrinsically influencing others. Festinger (1957) shuok our
long standing beliefs about the efficacy of reward with lus
experiments on cognitive dissunance. His subjects were
mure prone to incorporate into their own beliefs 1deas that
they were not rewarded to state. The subjects who were
paid to adupt views they did nut really hold kept their ong
inal beliefs intact In their study un change, Berman and
McLaughlin (1978) found evidence of this principle at work
when they discovered that paying teachers to attend inser-
vice functions had a negative impact on reaching inservice
guals They claim "This strategy fails because it sertously
misconstrues the motvauons that lead most teachers w
want to change their practices ”

Freed from thinking that we need w acr o weachers in
order o motivate them to w ork tow ard vur ends we wn

Q

turn vur energy tuward working with wachers, using a rap-
1dly growing budy of infurmauun and experiences about
how to produce long-term change

Using What We Know About Change

One conception of the change prucess is illustrated by
a formula attributed to David Gleichey of Arthur D. ILittle
Company: ch = a-b-c>x.

Change, in this furmulation, equals the product of (a)
a shared dissatisfaction, (&) a shared vision of an ideal state,
and (¢) knuwledge of practical steps needed tu attain the vi-
ston, provided this product 1s greater than (x) the cost of
change. Using this appruach, change agents analyze the sit-
uation and perform the functions that appear tv be most
needed next.

When applying this formula w teaching thinking skills,
1t 15 apprupriate to first cunsider potential expenditures of
time, energy, and finanual resources. If our view of the de-
sired state (b) is ambitivus, the investment will be high. An
example is Feuerstein’s Instrumental Enrichment, for
which we might want a commutment tu 1nservice training
vver a three-year period and the acquisition uf many new
teaching strategies among most teachers. The (@) and (b) of
vur furmula need tu be quite strung and (¢ ) quite pracucal
and attainable fur us tu overcume the custs this vision sug-
gests. Depending on local conditions, the change agent will
either need to create a potent shared dissatisfaction or fa-
cilitate a forceful shared vision of the 1deal.

Let us consider a possible ideal that includes better
performance on academic achievement tests, more respon-
sive student interaction in class, and more insightful essays.
Teachers may still be disinterested at this paint because we
are describing change cuncerns that unly reflect student
needs. Teachers tend to give such cuncerns privrity status
only 1n the later stages of new program implementation
(Hall, 1978). In the carly stages, Hall notes that teachers,
like all of us, are concerned for themselves—""How much
time will this innovation cost me?”"What will L have w give
up t du this?” "Am I capable of duing this?”" Successful
prujects link teacher concerns like these with prugram-
matic coneerns (Licberman and Miller, 1981). As (hange
agents, can we build shared visions that incorporate
teacher concerns? I prupose that we can and often instine-
tively do

An Example

An elementary school staff 15 examiming 1ts reading
program. The prinapal observes that most of the 4th, Sth,
and 6th grade teachers have little formal training in teach-
ing reading and do not consider this their forte. Their
methods are mainly sets of activities selected frum the
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teacher editions of basal readers. Little staff communication
ur collaburatun exists regarding reading, and student
progress 15 limited. There 1s daily 1nstruction, but 1t 15 un
fucused, uninspired, and relatively 1neffective.

To change this, the prinapal begins by building a
sense of shared dissausfaction by siriply describing the ex-
1sting cireumstances The princpal reminds teachers that
4th grade classes have at least a four-year reading range
and 6th grade classes at least six. To accommodate this
range, teachers create three reading groups high, me-
dium, and low. They then make nine lesson plans for each
reading hour (une directed instruction and two seatwork
assignments for each reading group) Pragmatieally, lesson
plannming 15 skimpy becduse there 1s su much to prepare.
Seatnotk assignments usually consist of completing work-
buuk pages that have hittle ur no relatiunship to the teach-
er’s lessun, Instructional tme for cach reading group 15
dishearteningly hmited. Out of an allucated 20 micutes per
group, perhaps three minutes are spent cuming tu the
group, three minutes collecting and correcting seatwork,
une minute vrganizing and disttibuting matenals for the
lesson, and four minutes at the end making the next seat-
work assignment and checking for understanding. This
leaves nine minutes for instruction. Students must spend +0
minutes of the 60 minute reading period wourking indepen-
dently. Time spent on 1elevant learning tasks 1s very him-
tted, fur lower-level students 1n particular.

In this manner, the prinapal highhights and ehats
teacher elaboration un the classroum management horrors
assoctated wiathi a three ring reading group program. Then
the principal describes an ideal state, attainable by rear-
ranging existing schuol resvurces, 1n which each teacher
would hold an uninterrupted 50-minute cass with a single
humougencous group. The number of daily lessoun plans
could be reduced from nine to vne, guidance and assis
tance on lesson formats could be provided, and student
learning could be accelerated.

Infused with both a puwerful dissausfaction and an
wdeal state, teachers planning collaboratively with this prin
<ipal will work very hard to attain such results. As it does
for most elementary school teachers, the three-group ur
ganization 1n this example prohibits extensive teacher
preparation fur reading lessons, seatwork that 15 a logieal
extension of teacher directed activaty, high student ume on-
task, full student and teacher enjuyment uf the reading pe-
riod, and gains in student achievement.

s o/
Tcamwork

What prevents teachers from focusing more intensely
and skillfully on teaching thinking skalls? Is 1t lack of
teacher know ledge and skills? Poor classroum management
systems? The pressure of uther curricular demands? Im-
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proper teadung matenals? Unrealistic student groupings?
Lack of planning ume? Anxiety about namediate and prac-
tical suppurt in the early stages of program implementa
tion? These questions dare illustrative of common teacher
cuncerns 1n the early stages uf a new prugram. Administra-
turs who creatively address the incorpuration of prugram
concerns with teacher concerns can build program goals
teachers will find worth fighting for.

Glickman (1985) describes this prucess as providing
the glue with whicli we link iadividual teacher needs with
organizational needs su that individuals within the school
van wurk in harmony toward their vision of what the school
should be. Laborde (1984), in her chapter un negotiating
with others, defines chis strategy as discovering other peo-
ple's hierarchy of values and showing them how helping
gain your outcume will satisfy their own highest value.

Using the change formula strategy, teacher concerns
are matched with the administrator’s designed program
cutcomes, In the reading prugram example, the principal
increases student achievement and teacher suphistication
2nd morale by mumentanly heightening tensions teachers
already pussess. This 15 done within the context of a gen-
eral plan.

The change agent 1s wise to think 1n detai” about dis-

atisfaction, vision, and practical steps to take when design-
ing a general tacucal approach tw teaching cognitive pro-
cesses. However, the change literature is very clear that
successful change takes place through the collaborative in-
volvement of workers 1n the planning and implementation
stages (Berman and McLaughlin, 1978, Peters and Water-
man, 1982, Lieberman and Miller, 1981).

We lead by pointing the way. We attam by involving
uthers 1n finding out how tu get there. Judicivus work at
group cfforts 1n departments, grade levels, and schodols is
the moust efficient way to bring about change. The school,
not the district, should be the orgamizational level for
change (Goodlad, 1984).

Befure we create and involve groups of teachers we
need a tentative, overall plan that includes information
about the major steps to be taken, who needs to be in-
volved 1n what capacities (such as advisory, information,
and deusion making), and a umeline. Once embarked, we
wdnt to exercise "systematic ad-housm,” a process of mui-
woring and adjusting vur approaches as new data appear
(Lieberman and Miller, 1981).

Using What We Know About Adult Learners

If we want to invulve teachers 1n helping design and
implement thinking prugrams, we need tu engage teachers
themselves 1n thinking. Sprinthall and Theis-Sprinthall
(1983), like Goudlad, suggest that schuols are nut very
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stimulating places for teachers and note that teachers, rela
tive to uther adult groups, mature less alung intellectual
lines Presumably, this results from the isolation in which
they work and our dispusition to favor “make it take 1t”
workshups uver thuse that engage teachers’ minds.

Guod program development evulves in ways that re-
spect certain fundamental principles of adult learning. As
part of implementing the ¢h = a-b-c>x formula, the suc-
cessful change agent follows acknowledged staff develop-
ment procedures by engaging teachers in the idenufication
of the content they need to learn, skills they need to ac-
quire, and the best activities through which they can learn
(Rubbins and Garmston, 1984). We know that adults will try
tu learn the things they consider realistic and jub-related
and that they need to see the results uf their learning. They
fear external judgments and will resist learning situatiuns
that they believe attack their competence (Wood and
Thompson, 1980). Good staff development is based on
knowledge of such adult learner characteristics, and effec-
tive prugram develupment is synunymous with gooud staff
development (McLaughlin and Berman, 1977).

Using What We Know
About Cognitive Coaching

Trust . > fundamental to any teacher-supervisur rela-
tionship in which the goals are increased teacher learning
and autunumy (self-criticism, self-supervision. and self-
learning, fur example). All of the foreguing d.scussion con-
cerning tactical appruaches tu implementing teaching
cognition presumes the existence of trust in teachers’ rela-
tionships with supervisors. Trust 15 the pruduct of mutual
respedt, perceived confidentiality, and dependability ard
consistency in the behavior of the supervisor It 15 the first
gual in the attainment of learning and autonomy —une that
must nut unly be initially attained by the supervisur, but
monitured and maintained throughout the relationship
(Costa and Garmston, 1984). Principals who add cogmitne
cuaching touls to therr chinical supervision practices are
often surprised at the dramauc progress they make with
teachers previously viewed as resistant. Trust and rapport
are the initial critical factors in each case.

Supervisurs must also have their desired vutcumes
clearly 1n mind as they work with individual teachers., Sey-
eral exacting criteria must be met to reach these vutcomes.
While space prevents a full discussion of all of them, one
subtle but profuundly influential criterion should be nuted.
the vutcume the supervisur plans must incorpurate the
positive intentions of the teacher’s present behavios. When
this condition is not met, the teacher will, eithier con
sciously or unconsciously, sabotage the project

For example, teachers may resist implementing a
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thinking prugram if they view the expression of students’
critical thinking as 4 threat to their uwn authority. We must
help these teachers continue to achieve the goals they are
currently realizing without teaching cugnitive processes
through the implementation of the new program. This re-
quires individual counseling with the teacher, similar to
the pustcunference in a chinical supervision sequence. The
use of questioning strategies to clanify and probe inner
meanings and intellectual functioning, stimulate thinking,
and formulate new understandings will Lelp us attain this
goal.

Another cogmive coaching skill that facilitates teacher
learning 15 the application of linguistic touls to help teach-
ers see the lmitations, deletions, and 1illogical assumptiuns
present in their own thinking (Chomsky, 1957). Effective
supervisurs can Jdo this by judicivusly and gently challeng-
ing vague teacher statements. For example.

® Teacher. "They are to think critically. . ..” Supervi-
sor. "Critically? How, specifically?”

® Teacher. ‘The students are pot demonstrating diver-
gent thinking.” Supervisor. “Which students?”

® Teacher: “These students don't think because they
don't care.” Supervisor: “Help me understand this interpre-
tation. Has there ever been a time in which students don't
think but still care?”

@ Teacher. "1 can't....” Supervisor. "What's stopping
you...?”

® Teacher. "When students repeatedly demonstrate
episudic learning, 1 dun't know what to du.” Supervisor.
"What do you think of first when you're successful at fig-
uring out a situation like this?”

Drever (1961) defines motwate as 'to provide an in-
wentive, tu act as an incentive.” Perhaps, 1n une sense, we
are the incentive. Everything we do 15 important 1n our
work with teachers (Block, 1981). We lead through our
modeling. Our actions speak louder than vur words.

Harvey (1970) analyzed teachers’ levels uf conceptual
develupment and found that most were 1n stage vne of a
four stage system. This stage, unilateral dependence, is une
in which concepts are undifferentiated and dv not account
fur ambiguity, Thuught 15 concrete with dependence un
authority.

In vur interactivn with teachers, dv we model critcal,
creative, and higher-order thinking? Do we engage them
and expect the same of them? Do we facihitate precision
and clarity 1n their thinking through vur own thinking and
language skills? In other words, du we suppurt the concep-
tual develupment of vur uwn staffs for the complex array of
deasions they make daily? (Costa and Garmston, 1985.) If
we want teaching for thinking tu infuse our curriculum, we
must expect 1t of ourselves, strive for it, and model it. We
must walk like we talk and think like we ought.
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chool effectiveness research supports what maay

educators intuively know. the prinapal has a strotg

influence on the curriculum implemented, he 1n-
structional strategies empioyed, and, thus, on student
achievement.

Nauonwide efforts to infuse thinking skills into the
curriculum, to include them 1n1nstructional strategies, and
to assess schools’ success 1n teaching thinking are captur-
ing the attention and energies of boards of education, cur-
riculum committees, and departments of education Ob-
vious'y, the rule of principals 1n this endeavor is critical.
Their behaviors are symbolic for staff members, students,
and the community.

This chapter clarifies the prinapal’s role and suggests
how principals can exert therr crucial influence in enhanc-
ing students fu!l intellectual functivning and development.
Principals can approach this goal by (1) creatng intellee-
tually sumulating schoul conditions for staff and students,
(2) using ava.lable resources to support a cognitive currie-
ulum, and (3) modeling rational practices.

Creating Intellectually Stimulating
School Conditions

If teachers are expected to teach for thinking, they
need an environment 1n which therr intellectual processes
are stimulated. One role of the principal, therefore, is to
create a school atmusphere that invites teachers’ highest in-
tellectual functioning (Sprinthall and Theis-Sprinthalil,
1983 ). There are many ways principals can create ntellec-
tually sumulaung environments. For instance, they can

Q

The Principai’s Role in
Enhancing Thinking Skills

Arthur L. Costa

1. Involve teachers, parcnts, and students in decision
making. Teachers in effective schools have opportunities to
participate in making decisions that affect them. Mandates
from above are among the greatest deterrents to thinking
Princip ils must encourage, facilitate, and protect teachers’
rights to:

Pursue self-studies.

Develop goals.

Plan personal staff development.

Prioritize which thinking skills to emphasize
Select their own inst-uctional materials

¢ Invent methods to determine their own
effectiveness.

® Determine indicators of student growth

® Share and suggest solutions to problems
As teachers participate in making decisions that affect
them, the likelihvod that thuse processes will infiltrate
their classrooms greatly increases

2. Employ collegial supervision rather than evalua-
tion. Another way to inhibt thinking is to make value judg-
ments about teachers’ competencies, potentials, and ideas
Value judgments detract from motivation and produce
stress (Lepper and Greene, 1978). Under stress, the brain’s
creative, analytical functions are extinguished and replaced
with conformity (MacLean, 1978). Instead, withholding
judgments and viewing teaching and learning as a continual
problem-solving, creative method of inquiry build trust
and challenge teachers to become experimental hypothesis
makers. Supertision thereby becomes “brain compatible”
(Hart, 1983, Costa and Garmston, 1985).

3. Avoid recipes It is tempting to describe and evalu-
ate the act of teaching 1n “five steps, four factors, and seven
variables.” Obviously, teaching and learning the comp ex
strategies of higher-level thinking are more lengthy and
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dignified than that. Teachung by the number 15 as creative as
painting by the number. Participants must capitalize on this
complexity, find richness 1 this coniusion, aad avoid sim-
plistic answers.

4. Explicate the dream. Princioals of effective schouls
have a vision of what their schools can b.come. They con-
stantly assess all programs, each decision, and every new
direction 1n order to help achieve that vision. In their pur
sutt uf excellence, they strive to be thoughtful, rational, in-
nuvatr €, and couperative. In addition, prinapals should
se1ze every vpportunity tu articular ., refine, and magnify
this vision by:

® Openly discussing it with the faculty, community,
fellow administrators, 2nd central office staff.

® [lluminating instruction that illustrates it.

@ Finding materials that are consistent with it.

® Organizing classrooms to better achieve it.

Not only do these acuvities help clarify principals’ in-
tuitive perceptions, but they clsu make a strong public
statement about their values.

5. Constant remunders. 'Thought 1s Taught at Hunting-
ton Beach High" emblazons one scheol’s memo pads. "“The
HOTS (Higher-Order Thinking Skills) Commuittee will
meet 1n the teachers' room at 3.30" resounds frum another
school's loudspeaker. A brightly painted banner exclaiming

Thursday 1s for Thinking™ decor ates une wall of the teach-
ers roum as 1 not-su-subtle souvenir of their commitment
to plan at least vne thinking skills lesson eack week. Lessun
plan buuks hst Bloom's taxunomical levels of thinking on
the covers "Just a Minute, Let Me Think ™ 1s the slogan on
the pulletin board 1n yet another schoul's fuyer. In a staff
luunge, a butcher paper scupe-and-sequence chart displays
skill activities entered by each teacher at each grade level
for each subject area. These are but a few of the many in-
novative ways principals sunive to keep their stoff members
thinking about tninking

Using Available Resources
to Support Thinking

Resources are usually defined in terms of time, space,
energy, and money. Huw principals allucate these limited
rescurces is yet another significant expression to staff
members, students, and the community of their value
systems.

Most obvious is the principal’s commitment of finan-
aal resources for thinking snlls programs by purchasing
materials and hiring consultants to assist the faculty in cur-
riculum and staff develupment, sending staff members to
conferences and wurkshops, and securing substitutes to fa-
cilitate peer observation.

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING
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Securing financial grants from local industries, philan-
threnic organizations, and national, state, and local educa-
tion agencies is one way to increase this often limited
resource.

Because time and energy are an administrator's most
precious commodities, parceling them out wisely is crucial
tu their effectiveness. The following suggestions should at-
tract administrators’ highest priorities.

1. Monitor instructional decision making Once the
staff has defined how to effectively teach thinking, these in-
dicators may be monitored in the instructional decisions
teachers make, such as:

® Planning lessons that include cognitive objectives.

® Sequencing teaching strategies according to levels
of thought.

¢ Selecting instructional materials that stimulate
problem solving.

9 Organizing the classroom for discussion of ideas.

® Developing learning activities that provoke
thinking.

® Evaluating student growth in thin'ing abilities.

In these ways, administrators convey to teachars that
instruction is the mechanism by which thougt.t is taught,
if instruction is improved, thinking will improve
correspondingly.

2. Coordinate the Curriculum 7i:ssessing a broad
curriculum purview, principals are in a goud position to ef-
fectively monitor the relationship between teachers’ in-
structional decisions and the disurict’s philcsophical goals
They can search for ever-increasing complexity and ab-
stra.tion of thinking required in learning zctivities at each
grade level, coordinate resouices with other schools in the
district or community, and evaluate the long range cumr.la-
tive effects of cognitive instruction.

3. Usc precious faculty time to think and discuss
thinking. Too often, faculty meeting time is relegated to
managerial tasks and information transmission. Discussing
thinking as a total faculty, or iti department- or grade-level
meetings, is time well spent. Agenda items can include in-
viting teachers to:

® Report what they have learned from thinking skills
courses, staft development activities, or research

® Describe successes and problems in teaching for
thinking.

® Discuss which thinking skiiis w fucus on this year.

® Demonstrate instructional techniques that provoke
-ninking.

9 Cumpate huw they include thinking ir each subject
area.

® Describe how children increase the complexity of
therr int tlectual skills throughout theit developrient

® Review and sclect matenals to enhance thinking.

Q
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© Discuss ways tu suppurt each other’s teaching with
concurrent mnstruction (thinking ac uss the curriculum)

® Invent alternative ways to assess students’ growth in
thinking abilities.

® Relate schooul guals to district priorities.

4. Secure parental support Parents probably have the
most effect on children’s abilities and inclinations for men-
tal development Concerned parents model thinking; their
language engages differential cognitive structures Often
what we do tn schouls tu teach tninking 1s remediai for
those students whouse parents do not provide this
medaation.

Prinupals are the pnimary link between schools and
the community They have the upportunity to involve par-
ents 10 deasion making, interpret schoul programs tu the
community, and educate parents 1n their dominant role as
mediaturs uf their children’s cogmitive develupment.

Sume pdrents believe that schuols should teach unly
the basics They may judge modern educat,on 1n terms of
thear expenience as students—during 4 ttme when the
value of thinking was not necessarily recognized. Princi-
pzls can help parents enhance thetr aspirations for then
children by stressing tha. reascaung 15 a basic for sunvival
in the future, criucal thinking 1s required for college en-
trance and success, cuognitive processes are prerequisite to
raastery 10 all schuol subjects, and career security and ad-
vancement are dependent on 1anovation, insightfuiness,
and cooperation.

Many parents appear to be reahzing that reasuning 1s
the fourth "R, and there 15 a definute trend wward 1n-
creased parental concern for dhuldren’s cugnitive develop-
ment (Gallup, 184). Prinupals should engage parents w
search fur ways tu encourage children to use thinking by
stimulating their interest 1n schuol and learning, environ
mental 1ssues, ime and money planning, and su on.

Time and energy imvested 1n parental education pay
high dividends Elementary school administrators may
< 1sh to invulve their schoul psycholugists and nurses 1n en-
hancing parentdl effectiveness. Secondary and college level
schuol administraturs mdy consider induding parenting
classes 1n their curniculum. Pussible offeruigs indude 1n-
struction 1n such cognitively related understandings as.
prumoting language developruent, experiential sumulation,
parent-child conimunication skills, guod nutnition, child
growth and development, rational approdches to discipline,
supervising homework, providing home environments
conducive tu cugmitive develupmeitt, and modeling appro-
priate adult behaviors.

S. Enbance personal thinking skills 1f any ume and
energy remdin, principals themselves may wish to partic
pate in staff development activities and learn more about
wognitive education by learning to distinguish amony the

many programs available. considering what to look for 1n
teacher-student classroum interaction, studying how to ap-
ply criteria te the selection of instructivnal materials, un-
derstanding more about brain functioning, and increasing
their uwn cugnitive skills of problem solving, creativity, re-
searcn, and cooperative planning,

Modeling in the Principal’s Gwn B<havior

Imitation is the most basic form of learning. Emerson
15 often quoted as saying, “What you du speaks so loudly
they can’t hear what you say”’ Thus, when problems arise in
the school, the community, and the classroom, the princi-
pal must be seen solving those problems in rational,
thuughtful ways. If not, the principal may unknowingly un-
dermine the very goals of curriculum to which commit-
ment 15 svught. Evaluation of a teacher’s or program’s effec-
tiveness may be performed by the very person who is
rendering the program ineffective. Principals should emu-
late those rational competencies desired in students and
taught by teachers through:

1. Wuthbholding impulsivity. The environment of the
schuol principal is analogous to living in a popcorn pop-
per. It's easy to become tense, fatigued, and cognitively
overloaded. Effective principals, howeue,, develop self-
awareness and biofeedback strategies to combat stress and
tu cupe with irritating problems through patience, ration-
ality, and poise.

2. Demonstrating empathy for others. One uf the
highest forms of mental ability 1s empathy. Behaving em-
pathically requires uvercoming one's own egucentricity,
detecting anouther s subtle emotional and physical cues, and
perceiving a situatiun from another’s point of view—a
cumplex set of cugnitive processes. When dealing with par-
ents, staff members, colleagues, and students, the adminis-
tratur whu demonstrates empathy will model the must po-
tent intellectual process.

3. Metacognition. Metacognition 15 our ability to for-
mulate a plan of action, monitor vur own progress alung
that plan, realize what we know and dun't knuw, detect and
recuver from error, and reflect upon and evaluate vur own
thinking processes. Administrators demonstrate metacog-
nmition when they publicly share their planning strateg.cs,
adm 1t their lack of knowledge but describe means of gen-
eraung that kno= ledge, and engage uthers in deliberating,
munituring, and evaluating prublem-sulving strategies.

Metacognition seems to be an attribute of effective
problem solvers. Administrators can model effective prob-
lem sulving by demonstrating their awareiess of, discuss-
ing, and then 1nviting feedback and evaluation of their uwn
problem-solving abilities (Costa, 1984).

1. Couperative decision making Demucratic princi-
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pals realize that their intellectual power multiplies when
they draw on the p wer of uthers They value group think-
ing in decisions facing staff members This requires atu-
tudes such as withholding judgment, coping with ambigu-
ity, flexible thinking, tentativeness, evaluating alternatives,
seeking consensus, taking another person’s point of view,
and emplouying hypothetical, experimental thinking. These
are the same attributes of cr:tical thinking and problem
solving that we want teachers to instll in students.

5 Believing that all children can think School effec-
tiveness research indicates that teachers’ and admunistra-
turs” expectancies of student performance are correlated
with achievemeit. Likewise, in programs of cognitive e Ju-
cation, ou: expectancies become apparent. In many
schools, how.¢ver, children with low I Q scores are thought
incapable of higher-level thought. Some schools employ
thinking programs only for the gifted. Sume children are
“excused” from thinking because of the supposed inade-
quacies of home environment, culture, socioeconomic
level, or genetic makeup Indeed, those students who are
reluctant to think—who recoil from mental activity be-
cause 1t’s “too hard"—are the vaes who need it most.

Modern cognitive theorists reject the notion of 4 static
and unchanging 1.Q. Rather, they adopt a dynamic theory of
muluple intelhgences that can be nurtured and developed
throughout a person’s ife Administrators must d=mon-
strate the belief that, with proper mediation and 1nstruc-

A D e A

tion, a/l children can continue  1ncrease therr .ntellectual
capacities {Gardner, 1983, Feuerstein, 1980, Whimbey and
Whimbey, 1975).
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Some people think that it 1s bolding on that makes one
strong Sometimes it’s letting go
—Sylvia Robinson

et us suppose that you have decided to challenge your

students to think critically and creatively You enter the

classroom prepared to pouse gher-level questions
and probe for underlying meanings, principles, concepts,
and relationships Your students are guing to work together
cooperatively and not rely on you as the sole arbiter of
truth.

If your success is to match your enthusiasm, there are
several factors that you need to plan for. students” difficul-
tics with complex thinking, your own difficulties with chai-
lenging students to think, supervisors’ routines and orgd-
nizational constraints, and community expectations and
pressures.

Students’ Difficulties
with Complex Thinking

Student difficulties can be viewed from at least two
different perspectives the hidden or implict curriculum
and students’ cognitive developmental levels

The Hidden or Implicit Curriculum

Dewey called the hidden curriculum “collateral learn
ings” the knowledge acquired just by being a member of a
classroum organization and a school system. Children
quickly pick up a4 set of expectations, specific roles, rules,

7

lemoving Impediments
to Change

John Barell

procedures, and outcomes toward wluch they are sup-
pused tu strive For example, they learn, among other
things, that:

€ Teachers have the right answer and students are
supposed to figure it out. Roby (1981) called this the Quiz
Show Model.

@ Teachers deade what to du, when, how, and what to
think of 1t afterwards

® Students’ responses tu questions should be short
and as close to the right answer as pussible

@ Students learn from the teacher and the textbouk,
not from each other.

Such behaviors militate against our challenging stu-
dents to think in complex fashions. But there are ways
help students unlearn these behaviors and learn new
unes. Let's examine a few speuific teacher actions that can
suceessfully intruduce a new set of collateral learnings.

Possible Solutions

Teachers must create an environment for thinking and
spend time focusing students’ attention on those precondi-
tions for thoughtfulness that must exist if students are to
become independent thinkers Teachers need to.

1. Ensure that students know their classmates’ names.
Students are more receptive t the opinions of people they
knuw, tou often classrooms at all educational levels are en-
claves of anonymity.

2. Spend sufficient time obcerving students as they lis-
ten and respond to their peers If students are unable or un-
willing to respond to the reasoning of their classmates,
they will not be challenged wath perspectives and solutions
to problems different from their vwn. They may thus miss
vut on what Sigel has called the  discrepant experience”
that encourages inquiry. Johnson and Johnson (1979) said

Q
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that 1t 1s through repeated inierpersonal controversies and
arguments, where students must repeatedly take cogni-
zance of the reasoning processes of others, that cognitive
development occurs.

To stimulate listening and responding, teachers can
create structured learning ~xperiences (see, for example,
Johnson and Johnson, 1982), for instance, by requiring
each student who speaks to paraphrase or build on what
the previous student said.

These communications experiences help to create ar,
environment in which communications are multidirec-
tional, not just berween one student and the teacher They
focus on all students’ responding not o, to the so-called
right answer but to the reasoning involved in obtaining
any answer, vieu point, or question (for example, “How did
you arrive at your conclusion?”) If by criucal thinking we
mean “the cognitive activity associated with the evaluation
of the products of thought” (Yinger, 1980), then we must
devote time to creating the conditions wherein students
can attend to and comment critically on what their peers
are saying and why,

3 Clearly delineate their objectives for thinking Stu-
dents need to know that they will be challenged to use in-
formation as raw material for more productive thought.
generating ideas and many solutions to problems, relating
complex ideas to eah other, and probing for by someone
has made a stateiaent through the use of clarifying
questions.

4 Provide time for students to think in response to
complex questions This means providing sufficient wait
ume (more than thre= seconds) It might also mean giving
students five minutes to write dowr an answer to a ques-
tion such as “What alternative courses of action might have
been undertaken with what consequences?” Once students
have analyzed the problem and generated some responses,
they can work in small groups to share their answers,
achieve consensus, list priorities, or probe for reasons why
they arrived at these conclusions

5 Model thinking Students enjoy speculating with a
teacher about how the teacher approaches real problems.
One of the best times to do this 15 when a student asks an
unanticipated question. In addition to noting that such
thinking is creative, unusual, or productive, teachers might
seize this opportunity to engage in inquiry. “I wonder how
we could find out  how might we solve that problem . ..
how might we solve this another way .. Let’s think this
through together” Thinking aloud with students is one of
the best ways to communicate the value of thoughtfulness.

6 Encourage students to pose questions This is easily
done by presenting complex problems and asking “What do
we know?” and “What don’t we know that we should or
might want to know?” Asking for students’ questions about,

DEVELOPING MINDS. A RESOURCE BOOK FOR TEACHING THINKING
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for example, sulving the energy crisis or about Macbeth's
motivations might lead to individual or group projects. In
this way studer.s share some 1nstruct:onal control with the
teacher and have more of a stake in their own learning.

7. Identify excellent thinking when 1t occurs. When
students demonstrate higher-order thinking, the teacher
should occasivnally recognize the quality of thinking and
prube to discover how students arrived at their conclu-
sions. In other words, teachers should directly teach what
assumptions are and what makes a good assumption.

8. Evaluate for thinking. Teachers send confusing
messages to students if they pose challenging thought
questions during classes, but then test primartly for lower
level recall of information. Teachers must reward good
thinking by communicating through their evaluations that
they and the schoul value more complex thinking. Yes,
identification or recall of information 1s important—but
using such information critically and creauvely is equally
important.

Students’ Cognitive Developmental Levels

We should know at what levels our students are think-
ing Several kinds of diagnustic measures are available with
which to make this determination, for instance, formal tests
such as those devised by Arlin (1984) and Peel (1966) and
informal means of assessing the complexity of students’
thinking,

If your orientation is Piagetian, you might obtain a
very rough estimate of your students' concrete and formal
tiunking from the Arlin and Peel or tests by posing hypo-
thetical questions such as. “What if 1t started snowing and
never, ever stopped? What do you suppose would be the
consequences?”’

As students list numerous possible answers, they re-
veal what Torrance calls their ideational fluency (the num-
ber of respunses), flexibility (the different perspectives re-
flected in each response), and originahiy. Students’
answers also reveal their reflection of abstract thought.
Young students tend to limit their responses to things they
might have experienced close to home. "No school,” "No
shopping,” “We would all die,” "Lots of snowmen,” *'Daddy
wouldn’t go to work,” and so on.

Older students are more able to foresee complex fu-
ture possibilities and think in abstract collectivities: ''Peo-
ple would becume less selfish and more survival oriented,
and that would be a good thing” “Building underground
cities would help us cope.” Their ability to foresee remote
consequences allows older students to be more positive
and less tied to immediate and limiung possibilities.

Teachers who are more inclined toward the concep-
tual levels of complexity model (Hunt, 1967) can use a sim-
ple essay question to ubserve students’ abilities along a
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continuum from a simple, one point-of view orientation to
more complex, multiple points of view. A question such as
““Should our government prevent its citizens from smok-
ing?” can be examined to see i* students recognize more
than one point of view, analyze each, and relate 1deas
within each point of view. Students who can accomplish
this more complex thinking, according to Hunt, are mure
independent and require less structure than thuse whose
thinking is more authoritanan and vriented tuward abso-
lutes of right and wrong.

Following assessment is the more difficult task of
learning how tc present intellectual challenges that are nei-
ther overly simplistic nor complex. For example, expecting
3rd graders to learn mathematical operations without ben-
efit of concrete objects would uverlook their concrete rea-
suning abilities Similarly, expecting 6th graders to build
and understand a model of an atomic reactor may be tou
complex a challenge, it may involve understanding relation-
ships that are too abstract for them The other side of the
problem is to avoid all but the literal meanings of a play
such as Macbeth with high school studenis who, because of
their emerging formal thought, should be challenged to
search for and create meanings of the symbols and meta-
phors that abound within the play

There is no easy way to gauge the level of intellectual
challenge A rule of thumb is to present a problem of suffi-
cient complexity fur students of varying abilities to become
involved, perhaps at different levels of difficulty. We want
our students to be confrunted with a discrepant experience
that is difficult envugh tu stimulate inquiry. The moure vur
instructional experiences are problem uriented, the better
our chances of providing a challenge uf slightly greater
complexity than any une student can immediately master
Furth's Thinking Gues tu School (1974) and Musher's Ado-
lescent Development and Education (1979) provide exam-
ples of the kinds of challenges that are appropriate at each
level of schooling.

One of the best ways tu stretch students’ thinking 1s to
present content in the form of problers: that sumulate com-
plex thinking. such content is likely to have some or all of
the following characteristics:

® Conceptual complexity,

® Novelty.

® Dissonance (ur presenting the discrepancy be
tween expectations and redlity that fusters inquiry)

® Significance.

® Multiplicity of levels ur facets uf meaning (capable
of being approached or analyzed from a number of differ-
ent perspectives).

Students’ cognitive abilities need nut impede think
ing We should and must assess the quality of students’
thinking and Jesign learning experiences to match and

shightly exceed the level of complexity at which they cur-
rently function.

Teachers’ Difficulties with
Challenging Students to Think

Thuse of us who wish to challenge our students to
think may encounter limitations of vur vwn. We may lack
knouwledge of the nature of thinking, professional skills and
behaviors required to challenge students to think, and
problem-solving skills that can help us adapt our new
knowledge to the classroom setting.

Knowledge of the Nature of Thinking

Without a solid foundatiun in the nature of reflective,
critical, and creative thinking, teachers are unable to pre-
sent meaningfu! J complex problems that suumulate
thinking. They are alsu unable tu recognize the products of
such thinking when students ask intelligent questions or
make thoughtful comments.

There are many ways tu define criuical thinking. We
might define it, as Dewey did, as essenually problem solv-
ing, as "‘the process of reasonably deciding what to believe™
(Ennis, 1982), or as a search for meaning, not the acquisi-
tion of knowledge (Arendt, 1977). These are only three
pussible definitions. With a clearer 1dea of what critical
thinking is, teachers might be better able tu interpret the
following two classroom incidents.

® Akindergarten teacher asks her students, "Who was
at the first Thanksgiving dinner?” After hearing the desired
respunse—Pilgrims and Indians—one child says, "And
cuwboys came later.” The teacher says "right” and moves
un to the next phase of the lesson withunt acknuwledging
that this student 15 seeking—perhaps 1n a novel fashion—
the meaning of facts and concepts.

® A 12th grade history teacher 15 checking his stu-
dents’ knowledge of the facts surrounding Germany's prep-
aratiun for World War I when a student raises her hand and
asks, “Was Kaiser Wilhelm the Hitler of World War 17" Her
teacher says, “No, I wouldn't make that comparison” and
continues with the facts and figures.

In both instances students exhibited the kind of think-
ing that, at a minimum, warranted a clarifying question,
“"What made you think of that?”" In the latter example the
student displayed complex, cumparauve, analytic thinking
similar to that poets engage in when constructing meta-
phours and scientists exhibit when designing models for
complex and invisible phenomena.

Without knowing something about the nature of think-
ing, teachers are in danger of demgrating or uverluoking
the marvels of students’ contributions as well as making
thinking 1n the (lassroom the presentation of very discrete
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lessons on equally specific skills such as classification, con-
cept development, inferencing, and so on

Professional Skills and Behaviors

The most important skills to be mastered quickly are
those related to the teacher’s ability to stimulate and nur-
ture inquiry- the abulities to identify and present a discrep-
ant experience and to initiate and manage discussions. The
discrepant experier ce is one that puzzles us because we
observe phenomena that conflict with our expectations or
views of how the world works.

A role reorientation 1s involved here—one that Freire
aptly described as Pedagogy of the Oppressed He articu-
lated the notion of “problem posing™ education (in con-
trast to the “banking concept”), where teachers are no
longer merely those who teach, but are themselves taught
in dialogue with students, “who 1n turn while being taught
also teach” (1974, p 67) 1 observed an English teacher ex-
emplify these skills by presenting students with the chal-
lenge of hypothesizing alternauve courses of action for the
colonists 1in Howard Fast's April Morning Once students
had presented two hypotheses, the teacher assumed the
role of manager as they critiqued each other's thinking
This is a very different role from that of sole possessor of
truth and wisdom' Skills related to this role reorientation
include:

© Posing questions at various cognitive levels.

@ Posing clanifying questions “What makes you think
that?” “How did you arrive at that conclusion?”

® Listening and building on student answers

® Fostering student questions

© Stimulating interaction and critique of uther pev-
ple’s thinking (for example, asking Jane to critique Rubert's
conclusion and then challenging Robert to critique his own
thinking).

When teachers enter the classroom to foster think-
ing, they will, of necessity, supplement their information-
dispensing -ole with thor : of honest inquirer and problem-
solving participant Self-reflection about their own teaching
is one strategy for improving these skills Audio or video-
tape recordings can aid weachers in analyzing their abilities
to stimulate and manage inquiry

Problem Solving Needed to
Adapt New Knowledge and Skills

No program can be transplanted into your classroom
exactly as it was designed As the Rand Change Agent Study
(Berman and McLaughlin, 1978) noted, successful charge
in schools is an “adaptive” and “heuristic” process. This
means that programs designed for one setting need t be
modified to fit the constraints of a different workplace. It

TEACHING THINKING
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alsu means that teachers and admimistrators must work at
making a program meet their own needs by finding varied
ways to meet program cbjectives.

One way to do this is to establish peer support groups
for coaching and problem posing and resolving. These
groups could be in the form of seminars, additional work-
shups, and informal meetings before, during, and after
school. Such a peer sirategy is essennal to the success of
any change program and especially for those that involve
such complex rule reorientation as programs to foster
thinking,

Kurt Lewin is one of the major theorists of a change
strategy known as re-educauon, which 1s based on the no-
tion that behavior change requires more than infusing new
knowledge. Such changes as role reorientations require
alterations in how one sees oneself, the situatuon, and
others involved 1n situations. Teachers’ work environments
also need to be altered. Lewin noted that "effective re-
educarion of a person requires changes 1n his environing
society and cultures as well”", we need to “establish groups
of concerned persons with norms that contrast in signifi-
cant ways with those of the group to which a person previ-
ously belonged” (Benne, 1976). The support group's new
norms and values should include openness to communica-
uons, inquiry for problem posing and resolving, risktaking,
and willingness to experiment with varied alternative
solutions.

Support groups foster intellectual growth for teachers
by providing a secure environment where problems may
be presented and rational problem-solving processes used
to best advantage. They also help teachers encounter the
realities uf challenging students to transcend the hidden
curriculum and their own cognitive developmental stages.
Sarasun (1982) and others have noted the absence of teach-
ers in selecting solutions to school-related problems, iden-
tifying the underlying causes, setting objecuves, and
searching for that "universe of alternatves.”

Problem-posing and -resolving support groups need
t be built into the staff development process from the very
beginning. These groups may be led by teachers, staff de-
velopers, cunsultants, or supervisors. Persons conducting
seminars should possess the qualities that Lewin idenufied:
openness, trust, willingness to confront difficulties, search-
ing for causes and the universe of alternative solutions.
They must exemplify trust, good communications pro-
cesses, and, above all, be removed irom the evaluative pro-
cess. Teachers must be able to confront their own strengths
and weahnesses in an atmosphere free from the fear or
threat of subsequent evaluation.

Ideally, seminars should be conducted on school ume.
As Griffin (1983) pointed out, spending ume with one's col-
leagues in a problem-posing and -resolving situation
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should be considered part of one’s daily professional actiy-
ities. These kinds of activities cannot satisfactorily be con-
ducted during lunch.

The number of times teachers need to meet depends,
of course, on the duration of inservice activities and the
complexity of the knowledge and skills being considered
Opportunities are needed to debrief and evaluate after
every major, new strategy has been introduced.

In summary, problem-posing and -resolving groups as
envisioned by Freire (1974) and Lewin and practiced in the
change strategies of Griffin (1983), for instance, provide us
with the means for resolving real and immediate difficul-
ties challenging students to think difficulties related tu in-
structional practice ard management as well as more per-
sonal problems related to our own psychological comfort
with venturing into the unknown

Supervisors’ Routines
and Organizational Constraints

Sustaining any change in instructional practice re-
quires supervision and collaborative problem solving It 1s
the latter process that is too often neglected in favor of the
usual performance evaluation that may use obsery ation cri-
tenna mismatched with the new and more desirable class-
room behaviors.

The following suggestions include pussibiliues for
day-to-day assistance, vbservation to improve 1nstruction,
and observation for evaluation Sume focus more directly
on how teachers can help supervisors understand what
they are attempting to do

Day-by-Day Assistance

Supervisors or department chairs can cummunicate
their support to teachers without vbserving thein by.

1 Creating opportunities for two teachers to exchange
visits and time to critique each other’s performances. Peer
observation and collaboration help tu break down the bar-
riers of teacher isolation created by our “egg crate’ exist-
ence Sparks (1984) indicates that peer observation can be
more effective in promoting teacher professional develon-
ment than working with an outside consultant

2 Providing opportunities for teachers to plan to-
geth 2r and to implement and evaluate these plans Arrange
schedules so that teachers participating within a specific
program can be free at the same time to engage in problem
posing and resolving

3 Providing teachers with research reports and arti-
cles related to effective teaching behavicrs Often, just plac
ing such items in mailboxes will foster inguiry and cum
municate 1nterest and support

4. Taking over a teacher’s class occasionally to permit

that teacher to observe sumeune who practices the desired
teaching behaviors

5. Providing professional days for teachers to wisit
uther districts where teachers practice the desired teaching
behaviors within a specific program.

6. Providing in-class technical assistance—or coach-
ing—to teachers interested in their own professional devel-
opment. Coaches might be in-house teachers and supervi-
sors or persons from other districts.

. Using departmental ur staff meetings to address 1n-
structional problems and 1ssues rather than administrative
affairs. Showing videotapes of (lassroom interactions can
pruvide a stimulus fur focusing on instructional 1ssues and
a setting within which to introduce related research on
teaching.

8. Demonstrating knowledge of effective teaching be-
haviors in post-observation conferences, departmental
meetngs, and informal communications with teachers.

9 Linking teachers to technical assistance outside the
school setting by identifying persons from other schools
and colleges who can conduct inservice or provide coach-
ing services.

10 Actively prumoting teachers’ self-reflection on per-
formance and using that reflection as the basis for decisions
about instructional improvement.

These practices have been derived from large-scale re-
purts un change in educativnal setungs and have been
found to be related to pusitive teacher change. If pracuced
separately or 1n conjunction with each other, they can have
a significant impact on teachers' behavior (Griffin, 1983)

Observation for Evaluation

The most important observation to make about evalu-
ation of nontenured and tenured teachers 1s that the criteria
for such judgments must be brought into alignment with
district philosuphy and guals regarding the fostering of
critical and creative thinking. We cannot logically and fairly
evaluate teachers using criteria that focus on classroum ap-
pearances, noise levels, and the presence of a behavioral
ubjecuve ot the chalkbuoard, ur students’ politeness, deco-
rum, and ability to generate correct responses.

District evaluative criteria can and should be based as
much as pussible un what research says about teaching be-
haviors that are foundatonal—perunent to all who teach
the basics—and thuse that are fuund to be conduave to fos-
tering higher levels of thinking (Barell, 1985 ). We can cre-
ate instruments that include the foundation as well as the
superstructure. those items that help students read with
cuomprehension (pusing questiuns at vdrious cognitive ley-
els and the use of metacognitive strategies) and those that
help foster more complex reasoning (critiquing each oth-
er’'s reasoning processes)
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Developing observational criteria that support what
teachers are attempting in the classroom presents an excel-
lent opportunity for the organization to engage in collabo-
rative problem solving. Without such orgamzational sanc-
tion and support, teachers may justifiably think that the
adn ininistration does not really value what the evidence
and research say about thinking in the classroom. that
there are very specific practices and strategies teachers can
exhibit to challenge students to do more than read, recite,
and recall factual knowledge

Strategies to Help Teachers
Communicate with Supervisors

I know an English teacher who went through a com-
plex program of staff development, returned to her class-
room, and started challeaging students’ thinking with var-
ious kinds of writing experiences—including composing a
class newpspaper Her supervisor immediately began to
berate her “You're using too much paper! There goes my
budget!”

This incident illustrates the problem with all re-
educative experiences if they do not include people in su-
pervisory and subordinate roles, confusion results. When
one group—in this case, teachers—learns and adapts new
expectations and role definitions and other groups—in-
cluding supervisors— 4o not, we can expect conflict and
confusion to be communicated to students and to be expe-
rienced by everyone involved Intelligent planning can re-
duce tensions Here are some suggestions for teachers.

I Communicate with your supervisor the concerns
you have about students’ thinking. Present specific, con-
crete evidence of therr difficulues from your own observa-
tons and tests as well as evidence from national reports.
Stress what is observable and, therefore, less debatable.

2 Enlist the supervisor’s support by presenting the
situation as a large-scale problem r>quiring everybody's
best thinking Work toward a collegial problem-posing and
-resolving approach: “How can we collaborate and work to-
ward the best kinds of solutions? 1 have some 1deas, but 1
need your assistance and the benefit of your experience

To some this may sound like pie-in-the-sky. But never
underestimate another person’s desire to be asked, to be
included in problem solving. At the very least they may be
flattered—hopefully, they will recognize that you have
identified a real need warranting further consideration.

3 Share your information with colleagues. Communi-
cate need identification and possible solutions. Work to-
ward building a consutuency of people who share your
concerns, this is a necessary step in the change process,
and you may have to do a fair amount of 1.

4 Invite the supervisor to observe a lesson during
which you are practicing specific strategies Ask him or her
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® What did you see?

® May I tell you what I saw happening?

@ Would you like to know my evaluation—what I liked
and didn't like?

@ Can we discuss why these things happened and
what we might do to alter the situation?

® This 15 what I think I'll do differently next time. I'll
work on it. Will you return soon so we can continue this
dialogue?

By using this process, teachers may control more of
the discussion than they usually do. The point is that super-
vision for improved thinking in the classroom must engage
all parties in rational problem solving—identifying a prob-
lem, understanding causes, and searching for and mutually
selecting alternative solutions.

5. Team up with a colleague to exchange observations.
Discuss your findings using an observation form or posing
questions such as. "What occurred? Why? What seemed to
impede or facilitate thinking? What can we do about 17"
Share your discussion with your supervisor. Such peer ob-
servations will make challenging departmental meeting
wpics, especially if you include small portions of the re-
search on teaching,

6. Share workshop curricular materials with your su-
pervisur so that he or she can share such information with
others This can also be useful for departmental meetings.

7. Offer to share your classroom experiences in a de-
partmental meeting. Videotape your implementation of a
specific strategy and offer to have others view and critique
it—again emphasizing the idenufication of specific, observ-
able behaviurs and searching for viable alternatves. Unless
you have previously developed interest in other members
of your department, your performance might be viewed as
the concerns of e person, 100 much work with little re-
ward, or a passing fancy. Having at least a modest constitu-
ency of likeminded persons will give you comfort and sup-
port and may convince others to re-examine what goes on
in their classrooms.

8. Remember than changing how another person—
child ur adult—thinks is difficult and time consuming. Too
uften we embark on change in educauunal settings without
regard for the cumplexities of affecting how others think
about us, themselves, or the situation.

Community Expectations and Pressures

Tou uften we undertake an innovative program and ne-
glect w inform the parents and community of our new ex-
pectations for students. This could be especially unfortu-
nate in a program designed to foster thinking 1n the
classroum. Parents can, if sufficiently informed, become al-
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lies 1n the struggle to overcome the passivity inculcated by
the implicit curriculum They can reinforce the thinking
strategies teachers are working with during the day,
thereby confronting students with not one but two settings
in which they are challenged to do more than take 1n infor-
mation and repeat it almost verbaum.

Some viable informational strategies involving parents
include.

1 Communicating the intention to include their Chil-
dren in a new program early in 1ts development and, if nec-
essary, asking their permission

2 Conducting informal briefings with interested and
concerned parents early in the life of the project to inform
therr of the new expectations and behaviors Providing par-
ents with opportunities to practice the new behaviors s
they can become resources for teachers helping to fuster
the desired outcomes within another sctting—the home.

3 Invoiving parents in planning ways of overcoming
the implicit curriculum. Engaging their thinking about how
to challenge students to think 1n ways supported by the
program.

4 Advising parents of difficulties as they arise and re-
sults of program implementation.

5. Enhsting the help of parents in collecting evidence
of students’ growth in rational behaviors.

These and other strategies will do more than commu-
nicate expectations to parents They will actively invohe
them in the problem-sulving process and thereby give par-
ents a stake 1n the hife and development of the new
program.

Conclusion

The suggestons set forth here have been derived from
personal experience and research on teacher and student
growth and development There is no prescription for deal-
ing with the difficulties identified here. Nevertheless, there
are significant principles that seem to apply to the kinds ot
changes we have been discussing:

1 Recognize that growth in thinking occurs over a
long period of nume, because we are concerned with
changes in habits, dispositions, attitudes, and role percep-
tions. Teachers and students must unlearn old ways of
thinking and learn new approaches to confronting the
world

2 Teachers engaged in teaching thinking require sup-
port from other teachers, supervisors, administrators, and
parents. This support should facilitate the challenging task
of posing and resolving instructional problems.

3 If teachers are to challenge students to think, they
must, in turn, be challenged to think critically and crea-

tively by colleagues, supervisors, and admimstrators. They
should be encouraged to be self-reflective, analyuc, and
evaluauve with respect to their own teaching perform-
ances. This alsu means that, when appropriate, teachers
should be involved 1n decision making and not merely be
recipients of mandated changes (see Sarason, 1982).

z

4 Challenging students to think requires a systemic,
holistic perspective. All elements of the school system
should be involved—philosophy and guals, curriculum, 1n-
structional practices, supervisory services, and interper-
sonal relations and communications with the community.

Underlying these four principles 1s one overriding con-
sideratiun when cuntemplating change. thuse most directly
involved in the change should play an actuive, reflecuve role
in formulating goals, practices, and programs. Teachers,
therefore, will become more involved 1n decision making
when planning and implemenung programs that challenge
students to think critically and creatively.

REFERENCES

Arendt, Hannah “"Thinking 11" 7he New torker, November 28,
1977, pp 114-163

Arlin, Pat The Arlin Test of Formal Reasoning East Acrora, N.Y..
Slosson Educationa) Publications, Inc , 1984.

Barell, John "You Ask the Wrong Questions!” Educational Lead-
ership 42 (May 1985)

Benne, Kenneth. “The Process of Re-Education An Assessment of
Kurt Lewin’s Views.” In The Planning of Change Edited by
Warren Bennis, Kenneth Benne, Robert Chin, and Kenneth
Corey New York. Holt, Rinehart and Winston, 1976

Berman, Paul, and McLaughlin, Milbrey Federal Programs Sup-
porting Educational Change (8 Volumes). Santa Monica,
Calif . Rand Corporation, 1978.

Ennis, Robert. Manual for Two Tests Cornell Critical Thinking
Test Level X and Cornell Critical Thinking 1est Level Z Cham-
paign, Hl University of lllinois, 1983.

Freire, Paulo Pedagogy of the Oppressed New York: The Seabury
Press, 1974.

Furth, Hans, and Wachs, Harry. Thinking Goes to School New
York Oxford University Press, 1974

Griffin, Gary Changing Teacher Practice—Final Report uf an Ea-
perimental Study Austin, Tex . Research and Development
Center for Teacher Education, 1983

Hunt, David See Human Informanion Processing Edited by Har-
uld Schroder, Michael Driver, and Siegfried Streufert New
York Holt, Rinchart and Winston, 1967

Johnson, Roger, and Johnson, David “Conflict 1n the Classroom.
Controversy and Learning " Retiew of Educational Research
49 (Winter 1979): 51-70

Johnson, David, and Johnson, Frank joining Together—Group
Theury and Group Skills Englewoud Cliffs, NJ  Prentice-
Hall, Inc., 1982

Mosher, Ralph Adolescents' Derclopment and Education—A
Janus Knor Berkeley, Calif McCutchan, 1979

Peel, EA A Study of Differences in The Judgments of Adolescent
Pupils " Brinsh Journal of Educational Psychology 36 (1966)
77-86

; ‘ 49

N .S




DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING

~

Roby, T W “Bull Sessions, Quiz Shows, and Discussion ™ Paper Teacher Change ™ Paper presented at the annual meeting of
presented at the annual meeting of the American Educational the American Educauonal Research Association, Montreal,
Research Association, Los Angeles, 1981 1984,
Sarasun, Seymour The Culture uf the Schoul and the Problem: of — Yinger, Robert, ed. ' Can We Really Teach Them to Think? In Fos-
Change, 2nd ed , Bosion Allyn and Bacon, Inc, 1982 tering Critical Thinki.:g San Francisco Jossey-Bass, Inc.,
Sparks, Georgea Mohlman “Inservice Education The Process of 1980
i
\
O

ERIC -

S5y



PART III

What Is Thinking?
Deciding On Definitions

Schools should have a somewhat common vision of what 1t
15 they are striving for i order to teach 1t

1.ATERAL THINKING

One of the major tasks of improving or installing a thinking
skills program 1s deciding what thinking 15

CREATIVE THINKING

If you don’t know what it 1s you re teaching for, how can you
measure 1t? How do you know if kids are getung better at
1t?

Isn’t BLOOM'S TAXONOMY enough?

HIGHER-LEVEL THINKING

NOT to provide you with the definition Rather, it is in-
tended to stimulate discussion From these several defini-

The field of cogniuve education today 1s fraught with differ-
ent interpretations  The purpose of this part of this re-
source book 15

tions, you must adapt, modify, and decide which definition METACOGNITION
15 MOSt appropriate to your siuation:
There 15 not unanunaty REMEDIAL There 15 confusion

THINKING

INTELLIGENCE

Just what do human beings do when they behave
mtethgently”

But the decision on wefimtion 1s part of the inquiry pro-
cess That makes the process consistent with the product.

REASONING
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It o ot best that we should ull think alike, 1t 1s differ
ence of oprniion which makes borse races.

—Mark Twain

f the many tasks that confront educators in plan

ning for thinking skills 1n the curriculum, few are

more critical than determining what is meant by
thinking or developing a model of the thinking process.

Currently, there is a great deal of interest in improving

student thinking abilities, but there is also a great deal of
confusion about what thinking 1s, the kinds of experiences
or programs that advance it, and the implications of such
efforts for school personnel and policies This chapter pro
vides a glossary of working definitions of thinking skills
and some practical models to help form a taxonomy to ex
plain the working relatinnships among different levels and
different kinds of thought processes

Definitions of Essential Thinking Skills

Thinking is generally assumed to be a cognitive pro-
cess, a mental act by which knowledge is acquired Al-
though cognition may account for several ways that some-
thing may come to be known—as in perception, reasoning,
and intuition—the current emphasis on thinking skills em-
phasizes reasoning as a major cognitive focus Consider,
for example, the following definitions of thinking:

This chapter is based on work funded by the Natonal Institute of
Education, Department of Educatiors 1€ opinions do not neces-
sartly reflect the position £ the Nauonal Institute of Educaton,
and nu uffiaial endursement by NIE should be inferred

® "'The mental derivation of mental elements
(thoughts ) frum perceptions and the mentdl manipulation,
combination of these thoughts.”!

® “The mental manipulation of sensory input to for-
mulate thoughts, reason about, or judge "2

@ “The extension of evidence in accord with that evi-
dence su as to fill up gaps in the evidence. and this is done
by mouving through a succession of interconnected steps
which may be stated at the ume, or left ull later to be
stated.”™

Several interesung aspects underlie these definitions
of thinking. Thinking processes are related to other kinds
uf behaviur and require acuve invulvement un the part of
the thinker. Notable products of thinking—thoughts,
knowledge, reasons—and higher processes, like judging,
wdn alsu be generated. Complex relauonships are devel-
uped through thinking, as 1n the use of evidence over ume.
These relauonships may be interconnected to an orgamzed
structure and may be expressed by the thinker in a variety
of ways. If anything, these definitions indicate that thinking
15 a complex and reflectve endeavor as well as a creative
experience. Such meanings are highly reminiscent of Dew-
ey's original 1910 writing.*

Current literature on thinking presents multiple lists
of cognitive processes that can be considered thinking
skills. It 1s dangerous to confuse one level of thinking with
another in terms of its power or significance. Beyer
stresses the importance of defining skills accurately and
suggests reviewing the work of researchers like Bloom,
Guilford, and Feuerstein to find useful definitions.® Clear
definitions, Beyer maintains, do not confuse disunctly dif-
ferent processes like inquiry and simple recall. Further-
more, consistent with other researchers of cognitive pi1o-
wesses, Beyer distunguishes between luwer, essential skalls
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and complex, multiple-process strategies For example,
there is a great difference between picking 1dentical exam-
ples of a particular insect and finding the antidote to the
sting of the same insect. One task involves the basic pro-
cesses of identification and comparison, the other requires
multiple, sophisticated, replicable, and sequential steps of
problem solving.

What are the basic or essenual skills of thinking? Nick-
erson suggests that no one taxonomy exists * Educators
would be wise, he advises, to select abilities that represent
what they want studen's to be able tw do and incorporate
these particular skills 1nto their curriculums and school
programs Researchers’ lists can be the basis of such selec-
tions Consider, for example, the categories of skills sug-
gested by Bloom and others™ and Guilfurd® over 25 years

ago.

Bloom’s Taxonomy Guilford’s Structurc of Intellect

Knowledge Units
Comprehension Classes
Application Relations
Analysis Systems
Synthesis Transformations
Evaluation Impiications

Each of Bloom's cognitive categories includes a list of
a variety of thinking skills and indicates the kind of behav-
ior students are to perform as the objectives or gudls of
specific learning tasks For example

® Knowledge Define, recognize, recall, idenufy, label,
understand, examine, show, collect

® Comprebension Translate, interpret, explain, de-
scribe, summarize, extrapolate

® Application Apply, solve, experiment, show, predict

® Analysis Connect, relate, differentiate, classify, ar-
range, check, group, distinguish, urganize, categorize, de-
tect, compare, infer

® Synrhesis Produce, propose, design, plan, combine,
formulate, compose, hypothesize, construct

& Eraluation Appraise, judge, criticize, deciac

Some of these tasks are also evident in Guilford s . .
categories. For example

© Recognizing a particular object is a s skill

® Showing a group of similarly colored or shaped ob-
jects is a classes-based task

® Forming a geometric structure out of six match
sticks is a systems task

In both researchers’ work, there are some unstated di-
mensions to the thinking skills sequence. Tasks generally
move from simpler to complex operations, from more
observable and concrete to abstract dimensions, and from
an emphasis on working with known materials toward cre-

ating or inventing new, previvusly unknown approaches or
materials Guilford 1s interested 1n both convergent and di-
vergent operations, and his ultimate goal 15 a therough ex-
position of the nature of intelligence.

Since the imtial work of Bloom and Guilford, a greater
cuncern for the developmental appropriateness of tasks or
thinking skills has emerged. Hudgin’s study of thinking
and learning emphasizes Piaget's research on the develop-
ment of thinking processes as the child grows intellec-
tually.” This research assumes that there 15 a reguiar
sequence to children's cognitive development, but not pre-
cisely 1n direct age correlates. Plaget suggests that youngs-
ters first entering schoul are mostly * preoperational ™ or
dominated by their perceptions.’® Gradually they develop
systematic explanations or concr. te rules for resolving con-
flicting situations or explaining diverse phenomena; they
form conceptualizations. By their early teens, most stu-
dents develop the ability to perform higher forms of cognt
tive operations, they learn to vary interpretations or de-
scripuons in abstract form and to construct formal
explanations of cause and effect. Somehow, says Hudgins,
the scope of thinking skills expressed in a K-12 curriculum
needs to relate to this developmential and cumulative se-
quence, as well as to the empirical research it represents.
The relauonships of particular subject matter to the spe-
cific skills to be learned rnay also be of developmental
consequence.

Anuther issue regarding essential thinking skills 1s the
concern for various models of thinking that are available to
the learner, such as types of symbol systems. Much school
learning involves linguistic or verbal abilities as well as
quantitative, numerical reasomng. Spatial or visual depic-
uons of mental processing are becoming more significant
t instructivn, especially with the advent of vid=o technol-
ogies in the classroom. How do these different modaliues
or modes of thinking influence cognitive development?
That is an open research question. But the iesting of cog-
nitive abilities already reflects the appreciation of muluple
modes of thinking to the instructional process and the
learning of essenual thinking skills. The Developing Cog-
nitive Abilities Test is designed around a content format that
uses Bloom's Taxonomy and a th-2e-mode organization of
centent—verbal, quantitative, and spaual— for grade 3-12
subjects.!!

Ideally, then, there are a host of candidates for a basic
thinking skills taxonomy In planning a curricular se-
quence, it's wise to consider the developmental level of the
learners, the mode of presenting information to them, and
the subject matters ulumately to be related to. At least five
categories of thinking skills ment consideration. Figure 1,
which draws from the work of Bloom and Guilford, 15 a
basic framework for 4 first-order, operational taxonomy.

Q
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FIGURE 1
A Model of Thinking Skills: Basic Processes

CAUSATION—esthlishing cause and effect, assessment*

Predictions
Inferences
Judgments
Evaluations

TRANSFORMATIONS—relating known to unknown char
acteristics, creating meanings

Analogies
Metaphors
Logical inductions

RELATIONSHIPS—detecting regular uperations

Parts and wholes, patterns
Analysis and synthesis
Sequences and order
Legical deductions

CLASSIFICATION—determiming common cualities

Similarities and differences
Grouping and sorting, comparisons
Either/or distinctions

QUALIFICATIONS—{inding unique characteristics

Units of basic identity
Definitions, facts
Problemi/task recognition

Complex Thinking Processes

The hve wdtegouries suggested 1in Figure 1 are essential
thinking skills. The complex processes involved in thinking
skills programs—the ' macro-process strategies’ - -are
based on the essential sialls bat use them for a particular
' purpuse. Cohen dist 1shes processes that rely on exter-
nal .iumuli and s.ck to be productive. such as making judg-
ments or problem resolution, from processes that depend
abuut equally on external and internal stimuli and seek w
be creative.’? He suggests at least four different complex
thinking processes.

® Problem Solvtng—using basic thinking processes
to resolve 1 known or defined difficulty, assemble facts
about the Aifheulty and determine additional infurmation
necded, infer or suggest alternate solutions and test them
. dppropridteness, potentially reduce to simpler levels of
explanation ard eliminate discrepancies, provide solution
checks for generalizable value.

® Deciston Makimg—using basic thinking processes
to chuose a best response among several vptivns, assemble
information needed 1n 4 topic dred, compare advantages

45
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and disadvantages of alternative approaches, determine
what additional information is required; judge the most ef-
fective response and be able to justify it.

® Critical Thinking—using basic thinking processes
to analyze arguments and generate insight into particular
meanings and interpretations; develop cohesive, logical
reasoning patterns and understand assumptions and biases
underlying particular positions; attain a credible, concise,
and convincing style of presentation.

® Creative Thinking —using basic thinking processes
to develop or invent novel, aesthetic, constructive ideas or
products, related to percepts as well as concepts, and
stressing the intuitive aspects of thinking as much as the ra-
t.~nal. Emphasis is on using known information or material
to generate the possible, as well as to eiaborate 0.1 the
thinker’s original perspective.

These complex processes obviously draw on and elab-
orate on the underlying essential skills. Certain of the es-
sential skills may be more significant to one complex pro-
cess than others, but current research has not clarified a
discrete understanding of such relationships. What seems
most important is that young learners develop competence
in the essential skills during the early years of schooling,
and then—in middle or juwor high school—are intro-
duced to the more complex processes in specific content
matter that s f irly closely related to the use of such skills.

Late midase school or early junior high school is an ap-
propnate time for introducing instruction about higher-
order skills or complex thinking processes. The adolescent
learner’s growing cognitive capacities offer ripe opportun-
ities for the challenge of more complex thinking.' Elemen-
tary studenss can benefit from early exposure to varied
thinking processes and to different media of presentation,
but probably can only approach more complex sequences
as they gain experience and apply similar skills in multiple
content areas. Beyer suggests that an effective thinking
skills curriculum will introduce only a limited number of
skills at a particular grade level, will teach these across all
apprupriate content areas, and will vary the media and con
tents of presentation.’ Subsequent grades should enlarge
the thinking skills base and previde additional and more
elaborate applications of skills already introduced.

Some .ompiex thunting processes may be more rele-
vaat to certain subject areas than to others For example,
problem-solving thinking skills se. m ideal for mathematics
or science instruction. Decision making may be useful for
sucial studies and vocational studies, critical thinking may
be more relevant for the debate team. language arts class,
and problems of democracy or American government
wourses. Crea.ive thinking might enhance all subjects, as
well as be particularly meaningful to art, music, or litera-
ture programs. Most important, the goals of the specific
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complex process and objectives for learning 1n the partcu-
lar subject area should be parallel and rainforcing

Figure 2 presents 4 suggested model of complex think
ing prucesses The relationship of any vne process to the
underlying essential skalls is tentatively drawn and 15 rela
tne t the skills presented n Figure 1 Yther potential
complex processes might be exanuned as to iow they com
pare to the four strategies presented in ternts of widetlying
charactenstics and ulumate outcomes

Metacognition and Thinking

A usetul taxonomy of thinking must somehow account
for metacognitive asprects of the current thinking skalls
movement. " 'Metacogmion” refers to vne’s knowledge
LuneernIng une's uw N cognitive processes and products ™
Learners must actively monator ther use of thinking pro-
cesses and regudate them according w their cogntive ob
jectnves Henle considers such regulation the essence of au-
tonumovs self education ' Costa suggests that this abiliny
to 'know what we know and what we don’t know " 15 4
uniquely human trait, but not necessarily one tha all adules
acquire He propuses metacognitive shills as o key attribute
of formal thanking or lugher-process skills instruction and
stresses that the teacher's dassroom methudolugy must
constructn 2ly deal with metacogmuon '™ Other research
ers maintain that nictacogninve skalls are also significant
factours in developing subject-skidled performers

One of the most salient characternistics of metacogni-
tion is that 1t involves gr wing conscivusness One be-
cumes more anare of the thinking processes themnsehes
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and their specific procedures, as well as more conscious of
oneself as a thinker and performer As learners acquire an
understanding of what the varnious thinking processes are,
they can better understand and apply them. Some research-
ers suggest that 1s wliy, imtally, thinking skills should be
taught directly and 1n relativelv content-free situations.'®

Metacogmitive thinking has two main dimensions. The
first 15 task-oriented and relates to monitoring the actual
performance of a skill. The second dimension 1s strategic, it
involves using a skill in a particuiar circumstance and
being aware of getting the most informative feedback from
carrying out a particular strategy. Figure 3 elaborates on
these dimensions.

Monituring task performance 1equires learners to
watch their own activities. Students cannot tell of they are at
the nght place if they are not aware of the assigned wask
and the directions for completing it. They might be advised
to discriminate subgoals of a task and relate to ulumate ob-
jectives, In mathematies problems involving reading, for in-
stance, students nught identfy addition or subtraction as an
aprrupriate vperation prior to actually determining a final
dnswer. Detecting errurs while working may involve check-
ing or proofreading, rereading passages, or recalculating
ur retranslating material. Allocating ume across work or
thecking coverage in qualitauve dimensions ('Is my out-
line extensive enough?™) are aspects uf pacing the comple-
tion of an assignment. The metacogniuve thests 15 that any
and all of these beliaviors can enhance the success of par-
ticular task performance. Often these same behaviors are
dlsu charactenstic of sound study skills programs.

In terms of selecting appropriate strategies to work by,

FIGURE 2
A Modei of Thinking Skills: Complex Processes

HIGHER- PROBLEM DECISION CRITICAL CREATIVE
ORDER SOLVING MAKING THINKING THINKING
SKILL
Task Resolve a known Choose a best Understand Creatc novel or

difficuity alternative particular aesthetic

meanings ideas/products
Essential Transformations Classsfications Relationship: Qualification
skills Causation Relationships Transformations Relationships
Emphasized Causation Transformations
Yields Solution Response Sound reasons, New meanings,
Generahzation proof, theory pleasing products
(potentially)
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FIGURe 3
A Model of Metacognitive Thinking Skills

METACOGNITION

Monitoring Task
Performance

® Keeping place, sequence
® Detecting and correcting errors

© Pacing of work

Selecting and Understanding
Appropriate Strategy

© Focusing attention on what
1s needed

® Relating what 1s known to
matenal to be learned

® Testing the correctness of
a strategy

® Greater accuracy of performance

@ More powerful ability to complete
thinking processes

A

metacognitive theory suggests that the first urder of learn-
ing 15 o recugnize the particular problem and determine
what mformanon 15 nerded to resobve 1t and where o ob
tain 1t Threugh such considerauon, the student comes to
recugnize the limitatiuns of the learning and the ulumate
buundaries of the solution being sought. Sternberg consid-
ers these the “executive processes” of sound reasoning.'’
Flavell refers to the various aspects of information retrieval
in learning to think —rememberi 1g, monitoring, and up
dating information—and draws parallels between class-
roum learning and experiences involving thinking in the
wourld vutside schoul. ™" Henle suggests that recugnizing
what 15 understoud and to what degree ultimately helps
learners cume to terms with the puwer of their uwn
thoughts.?! Consider, for example, the importance of know-
ing the difference between a wild guess, an infurmed
guess, a hypothesis, an intuition, and a fact. Finally, testing
the accuracy of a strategy provides an upporturniy to apply
varying sets of evaluative criteria and tu determine if, 1n
fact, the right approach 1s being empluyed The learner has
dn uppurtunity to dassess the imtial selection of strategy, as

well as to develup insight 1ntu a potenually better chuice. A
moure holistic understanding of strategy and the develup-
ment of fluency ur cumpetence 1n a particular strategy are
involved 1n this type of learning. From the metacugnitive
viewpuint, the thinker becumes more autonumous as these
skills are developed and refined.

Toward a Common Understanding

When we fucus un what we mean by thinking, we need
tu consider the vanous levels of thuught that humans are
tapable uf. The complexity of the cogmtive process be-
cumes evident. A three-level model has been generated by
this examination:

® Cognition—the skills assuctated with essential and
complex processes.

@ Metacognition—the skills associated with the
learner’s awareness of his ur her own thinking.

© Epwstemie Cognition —the skills assuciated with un-
derstanding the himits of knowing, as in particular subject

ERIC

Aruitoxt provided by Eic:

‘




E

matter, and the nature of problems that thinkers can
address.

Once this taxonomy is considered, educators can ex-
amine the kinds of material available to them for enhancing
thinking instruction in the classroom They may also be-
come aware of the need to devote attention to relaung
thinking to current school programs and to teachers un-
derstanding of what thunking 15 and what 1t means to stu-
dent developmert and classroom instruction How to assess
student achievement 1n the various abihiues related o
thinking 1s also a prominent issue,

Without a comnivn understanding of what wem  n by
thinking, we cannot even begin to address the extensive
problems associated with the development of students’
higner cogmuive performance
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Allan A. Glatthorn and Jonathan Baron

Thought alone is eternal
—Owen Meredith

chools that are planning to teach critical thinking are

surrounded by what seems to be a bewildering vari-

ety of programs It would be helpful to have a theory
of critical thinking that would allow educators to assess the
theoretical soundness and effectiveness of such programs
In this chapter we describe one such theory and discuss 1ts
implications for educational practice

Baron’s Model of the Good Thinker

The modet proposed by Baron (in press) 1s based on a
phiusophical argument in the tradition of Dewey (1933),
but 1s consistent wath empirical evidence as well Before we
describe 1tin detal, we would like to point out two impor-
tant features

Fiest, it is a model of conscrous thinking In conscious
thinking, we are aware of thinking, we can follow instrue-
tions about its processes and evaluate our use of those pro-
cesses Inunconscious thinking, much of the thinking work
is taken uver by subconscious processes Baron's model fo-
cuses un cunscivus thinking because only conscivus think-
ing can be influenced directly by pedagogical
interventions

Second, it is a general model that provides insight into
several types of thinking, it is not domain- or disupline
specific It presents a picture of, for instance, how a me-
chanie diagnoses a problem with .« car engine and how a
principal chouses a method to improve schoul attendance

I essence, the model involves several dosely related pro-
cesses or phases.

® Thinking begins with a state of doubt about what to
do or believe. As Dewey (1933) noted, all conscious thought
has its genesis in uncertainty; the individual is confronted
with a problematic situation.

9 We usually bave a goal in mind when the doubt
arises, but we may search for new goals, subgoals, or a re-
Jormulation of the original goal The goal is the state we
wish to achieve, such as a new insight or an effective solu-
non. Implicit in each goal is a question that we want to an-
swer. “What is wrong with the car?” “What methods will in-
crease attendance?”

® We search for possibilities Possibiliies are possible
answers to the question implicit in the goal. They are the
alternative routes or options to solution. Each possibility
has a strength—a measure of the value we accord that pos-
sibility. The strength 1s a subjective assessment of the close-
ness of the solution to the goal, and 1s always determined
from our personal perspective, not from an outsider’s
viewpoint. While we may be influenced by the views of oth-
ers, it 15 our own assessment of strength that makes the
difference.

® We search for evidence relative to the pussibilities.
Evidence is needed to evaluate pussibilities, We search for
drguments, s endrius, analogies, and facts that bear on the
possibilities

® We use the evider.ce to revise the strengths of the pos-
sthilities Each paece of evidence has a subjective weight for
cach pussibility We may erther overreact or mimmize this
weight

& o decide that the godl 1s reached und conclude the
search Ata certain pomnt we ter minate the search for goals,
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possibilities, and evidence, deadimg that further searchung
would be vounterproductive

The most important components of the model are the
three search processes—the search for goals, the search
for pussibilities, and the search for evidence Attumes these
sedrches are active—we exclude all other consaious activi-
ties At other umes they are madive—we postpone judg-
ment while pursuing other activities Note also that while
the prucesses are presented here tn a Luear form, they du
nut all occur consaously 1in every thuught sequence and
are urdinarily not used in a lineor order

Some Common: Types of Thinking

When we exanune the types of thinking that are essen-
tal to certain activitaes, we need to ask whether there 1s o
much or tou little thinking (relative to a range that would
be uptimal fur the thinker’s rationdl goals), but we usually
cannot ask whether thinking uccurs at all There are nine
types of thinking.

Diagriosis 15 troubleshooting, for which we use vur hy -
potheses about the source of the problem. The evidence
mdy consist of the results of tests we have performed The
godl 1s usually fixed "My car stalls at corners—what’s
guing wrong?”

Hypothests testiny 15 the process of forming and testing
theuries, just d4s scaentists test theortes During hypothests
testing, the goal 1s often changed Scenusts fre quently dis-
cover the real question while trying to answer some other
question

Reflection is the search for gencral principles or rules
based on evidence gathered largely from memory “What
general principle might explain why teachers often ignore
curriculum guides?” "What are the rules for simplifying al
gebraic expressions?”’ We sedarcli for possible answers, new
questiuns, and evidence that suppurts the pussible an-
swers Here the search fur evidence 15 under considerable
control, we might direct our memories to provide evidence
erther for ur against a given poussibility Philosuphers and
uther scholars spend most of therr ume reflecung. It s a
major compounent of Lipman’s “'Phiusophy for Children™
program (Lipman, Sharp, and Oscanyon, 1980)

Insight 15 the "eureka” phenomenun Solutiuns come
suddenly and with certainty In insight problems 1t 1s only
the search for pussibilities (poussible answers ur ap
prodches) that seems under control, the search for and use
of evidence are usually immediate In this sense, insight
problems are atypical of most thinking

Artistic creation 15 alsu an important type of cunscious
thinking. The pussibilities are the components of the work
wself, such as the images 1in a poem, the colors 1n @ paint-
ing, ur the movements in a dance The weight of the ev

dence for a given pussibility 1s the arust's cniucal reaction
to the evidence 1tself In creative tasks the search for goals
1s under full contrul and 15 usually crucial for success.

Prediction is similar to reflection, but the search for
godls may not ke as controllable. The evidence usually con
s1sts of memories of past situations and analogous cases.

Decision making 15 a type of thinking 1n which the
possibilities are courses of action or plans The evidence
usually cunsists of imagined consequences. Deasion mak-
ing may be une of the most important types of thinking,
since 1t includes the selecuon of strategies for other mental
tasks.

Behavioral learning involves learning about the ef-
fects of one’s conduct. When we learn behaviorally, we try
to accomplish two goals—to learn about the situation (for
example, to learn how to cook) and to vbtain success with
the task at hand (t produce dan edible meal). Often these
goals compete. Repeaung sume action that has worked 1n
the past might result in success, but it might also preclude
the experimentation that 1s needed for learning. The same
tssues come up when we learn speafic heuristics for prob-
lem solving or writing.

Learnng from observatiorn includes all cases in which
we learn about the environment through vbservation
alone, without voluntary experimentauon. In this sense
most language learning 15 a type of learning from observa-
tion, ds are most types of culturally transmitted knowledge.
In this type of thinking, the scarch for evidence 15 not con-
trollable at all

Good Thinking vs. Bias

Without corrective 1ntervention, tnere are two general
biases that may uecur. First, we might search tou hittle, give
up twu soun, or be tou sausfied with the first pussibiliues,
evidence, and goals that enter our minds We tend to do this
because the cost of thinking—ume, effort, and lost oppur-
turuty—1s immediate, but the benefits of thinking—in-
creased knowledge and better decisions—are usually 1n
the future Thus, learning to think well 15 a prublem of self-
control, just like saving money

The second bias 15 that we may nout be sufficently self-
critical We might seek evidence that supports, rather than
conflicts with, our imual 1deas, and we might 1gnore con-
trary evidence or fail to try to tunk of alternatives This
bias allows us to stop thinking early. Thus the first bias
reinforces the second

Buth bidases are difficult to correct without help, for
thuse of us who are not self-untical or who give up early
will never have a4 chance to experience the benefiaal of-
fects of better thinking Of course, there are people who
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think too muct: or are too self crtical But according to the
theory, thuse people are victums of o much education

Good Thinking vs. Poor Thinking

This model helps us make some valid and useful dis-
tinctions between good and poor thinking Here we wish
to dictance ourselves from those who equate good thinking
with a long hist of discrete mental operations and those
who describe poor thinking in terms of several logicdl c1-
rors We argue for the analysis summarized in Figure 1,
This analysis enables researchers and educators to focus at-
tention on a smaller number of critical attributes For clar-
ity, Figure 1 contrasts good thinkers with poor thinkers;
however, we do not mean to suggest that individuals should
be so categorized A person can be, for example, a goud
thinker in financial matters and a poor thinker in personal
matters.

Given this caveat, we begin by noting that there are
some general traits that cl.aracterize good thinkers. Good
thinkers are willing tu think, and may even find thinking
enjosable They can carry out searches when necessary and
supend judgment They value rationality, believing that
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thinking 15 useful for sulving problems, reaching deasions,
and maktng judgments. Poor thinkers, 1n contrast, need
certainty, avoid thinking, must reach closure quickly, are
impulsive, and rely too heavily on intuition.

These traits are predictably manifested throughout the
three searches. When searching for goals, goud thinkers
are deliberative and take the tme necessary to reflect on
severdl pussible guals, pour thinkers are 1mpulsive and
chouse une of the first goals that comes to mind. Like sci-
entiots, guod thinkers can identify new guals while working
on others, they can put aside the original question when a
more basic one appears. Poor thinkers are reluctant to
change goals, believing that changing one’s course 15 a
mark of weakness.

When searching for possibilities, guod thinkers again
manifest deliberateness, they can wait to find additional
pussibulities, and they are upen t muluple uptions since
most problems permit several solutions. Poor thinkers pre-
fer to consider only a few possibilities—'There are only
o sides to every question”—uor, even worse, only une.

When searching for and using evidence, the differ-
ences dre marked. Guod thinkers deliberately search for
evidence that oppuses the favored possibilities, as well as

sides,
when appropniate

thinking can be effective

those that are weak

FIGURE 1
Good Thinking vs. Poor Thinking

ASPECT: THE GOOD THINKER. THE POOR THINKER:
General Traits ® Welcomes problematic situations and is tolerant of @ Searches for certainty and 1s intolerant of
ambiguity ambiguity
® [s sufficiently self-critical, looks for alternate ® [s not self-critical and 1s satisfied with first

possibilities and goals, seeks evidence on both
© Is reflective and deliberative, searches extensively

® Believes in the value of ratonality and that °

Goals @ |s dehiberative in discovering goals @ Is ympulsive 1n discovering goals
® Revises goals when necessary ® Does not revise goals
Possibifities ® Is open to multiple possibilities and considers ® Prefers to deal with limited possibulities, does not
alternatives. seek alternatives to an inibial possibility
® s deliberative in analyzing possibilities ® s impulsive in choosing possibilities
Evidence ® Uses evidence that challenges favored ® Ignores evidence that challenges favored
possibthties possibihities.
® Consciously searches for evidence against ® Consciously searches only for evidence that favors

possibilities that are imtially strong, or in favor of

attempts.

Is impulsive, gives up prematurely, and is
overconfident of the correctness of initial ideas.

Overvalues intuition, denigrates rationahty,
beheves that thinking won't help

strong possibilities
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evidence that supports them Poor thinkers, on the other
hand, scarch only for confirming evidence Goud thinkers
use evidence, whether or not 1t supports the favored pos-
sibiliies, poor thinkers ignore negative evidence. Psyehol-
ogtsts who have studied the persistence of irrational beliefs
attribute such persistence to this bias 1in searching for and
using evidence. (See, for example, Nishett and Ross, 1980,
Baron, 1n press )

Fostering Good Thinking:
The Classroom Climate

Our goal as educators 1s 10 foster the development of
the “good thinker™ attributes while helping students un-
derstand the Iimitations of contrary dispositions and be-
haviors One fundamental approach is to provide a class-
roum clhimate conducive to and supportive of the attributes
of gouod tlunking. The model suggests three cructal
clements

A spartt of ingunry The dassroum where thinking 1s
fostered 1s one where inquiry 15 valued The teacher adnuts
uncertainty. “We're not really sure how evoluuon works.”
"I m not sure about my interpretation of the poem—TI con
tinue to see other things 1n1t.” The teacher welcomes intel-
lectual challenges “You're night 1n rasing that 1ssue—1
need o re-think that maiter” The teache also emphasizes
educaton 1n all subjects as an exploratiun into the un-
known, a5 well as teaching what 1s knowa And the teacher
repeatedly conveys his or her own belief 1n the value of
thinking. Intuttion 15 valuable, but intelligent people look
beyond their hunches

An emphasts on problem finding Most Jasstoums are
places where answers are sought and solutions dare valued
In a4 thinking-centered classroom, students dre taught and
encourdged  find problems, tu wonder, and to speculate
The unthinking person observes graffitt and enthe, smiles
or frowns. The thinking person wonders. “Why 15 graffiti in
Europe so often political—and in the United States, more
commonly scatological?” The teacher nurtures the prob
lem-finding atutude by encouraging students to ask ques
tions, not just answer them. “Here dre some data about -
come distribution 1n the United States —what questions
could we ask?” "We'll be studying famly hife 1n Israel—
what questions would you like to have answered?”

A more deliberative pace Many dassrooms seem to
encourdge impulsiveness—the teacner asks a question, ex-
pects an immediate mswer, and calls on the first student
who waves a hand such rapid-fire reatations are useful in
severdl ways They faclditate assessment of student know -
edge, permut rehearsal of facts, and keep students attentive,
yet they can be counterproductive when thinking is the fo-
cus Students need ume to deliberate—to reflect about al
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terndte possibilities, to weigh the evidence, and to come to
d tentative condusion One wseful way to remforce such de-
hiberauon has been suggested by David N Perkins (per-
sundl communication, 1984 ). wait untl all students have
raised their hands before calling on anyone, then call on
three and discuss the differences m their answers.,

Whenever pussible, examinations should allow ume
for reflection and discourage guessing. Some students wall
refuse to learn to think, despite strong encouragement, un-
less they are convinced that thinking will improve their
grades It1s inconsistent to encourage thinking in the class-
room and discourage i* on tests

Teaching Good Thinking:
Methods That Might Work

Ve will not pretend that we have worked out all the
pedagugical implications of the model, much more re-
search and development need to be done However, our re-
view of previous resedarch on teactung thinking and our ed-
ucttional analysis of Baror. s model lead us to believe that
certain approaches might be effective

1. Teach thinking i all subjects, wherever appropri
ate Evidence suggests that such muludisaplinary ap-
proaches are more effective than single courses m criticdl
thinking The model 15 sufficiently general 1n scope that it
«an be used 1 a vanety of school sabjects. the student de-
sigming 4 bookease 1n industrial arts and the student inter-
preting 4 poem 1n English class are both engaged in think
ing—or «an be af the task 15 presented 1n a manner that
encourages thinking. Of course, there are important differ-
ences that should be emphasized. evidence sought to sup
port 4 given bookcase design s quite different from that of
fered for a particular interpretation of 4 poem Students
need to understand both the general nied ] and 1ts paruc-
ular applicanons In sume cdases, prepared materials de-
signed with thinking 1n nund may be helpful, but materials
alone will not be effective

2. Present students wirh case studies of good thinkers
Students can learn d great deal by studying detailed exam
ples of guod thinkers at work They can see the moded at
work and understand why the processes are used differ-
ently 1n each course They can understand that good think
ing 15 nut limited to a4 given sex, to o particusdr soctdl ass
or ethnic group, or to saentfic endeavors They can see
that the best thinkers are often wrong. and the path to truth
15 uften wrtuous and uncertan Warson searching for the
DNA hehix, Frost strugghing with a4 poem, and Boorstin
trying to find patterns in the discoverers dare all examples of
unperfect humans engaged 1n excating quests

3 Present students with subject related problems that
require them to use the processes Not all learning should
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be discovery learning; there is a ume for presenting for-
mulas, explaining concepts, and conveying information
But in each subject the teacher should develop a unit of
study in which the students occasionally use the modei—
first with teacher cnaching and then on their own. Some
subjects, such as language arts, can be presented primarily
from a thinking vantage point

4 Focus selectively on the relationships of the impor-
tant search processes to particular subjects We do no. ar-
gue here for the teaching of discrete skills, however, there
is educational merit in giving selective attention to setting
goals, searching for possibilities, and weighing evidence as
occasions present themselves in the classroom—‘The
present goal of our foreign policy seems to be one of ex-
pariding our sphere of influence. What uther goals might
we have?” “Recent research suggests that cancers are virus-
related What other possibilities might be investigated?”
“The manufacturer reports that this medicine is more ef-
fective than aspirin How reliable is that evidence? What
type of evidence might be more helpful?”

5. Provide appropriate opportunities for applying the
model to personal decision making Most educators agree
that children and adolescents need help with personal de-

cision making. The model has direct application to a variety
of personal issues, such as moral choices, consumer dec-
sions, and career options. In appropriate subjects students
could be taught how to apply the model to thece and other
types of personal decisions.

We do not claim that this model is the best, nor do we
guarantee that its methods will be effective. We know, how-
ever, that the model 1s sound in theory and consistent with
available evidence. Aud we believe that the classroom cli-
mate and teaching methods we have suggested have a good
chance of helping students become better thinkers.
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Goals for a
Critical Thinking Curriculum

S
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Robert H. Ennis
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There are two ways to slide eastly through life, to be

lieve everything or to doubt ecerything Both ways save us

Sfrom thinking

—Alfred Korzybski

his chapter presents an vverall content outhne for a

critcal thinking curriculum. It does not meorpordte

suggestions for grade level, sequence, repetition 1n
greater depth, emphasis, or infusion 1n subject matter
areas (which might be eaclusive or overlapping)

WORKING DEFINITION Critical thinking 1s reason-
able, reflective thinking that 1s focused on deciding what
to believe or do'!

Critical thinking so defir od imvolves both dispositions
and abilites.

A Dhisposiuons

1 Seek a clear statemeat of the thesis or question

2 Seck reasons
Try to be well informed
Use credible sources and menuon them
Take 1nto account the total situation
Try to remain relevant to the main poimnt
Keep in mind the original or basic concern
Look for alternatives
9. Be open-minded

a. Consider seriously other points of view than
one’s own ( “dialogical thinking™)

N - NI RSV

o o]

Copyright © 1985 by Robert H Ennis

b Reasoun from prennses with which one dis-
agrees—w ithout letting the disagreement inter-
fere with one’s own reasoning (“suppositional
thinking’)

¢ Withhold judgment when the evidence and rea-
sons are insufficient

10 Take a position (and change a position) when the

evidence and reasons are sufficient 1o do 50

11 Seck as much precision as the subject permits

12 Deal in an orderly manner with the parts of a com-
plex whole

13 Be sensitive to the feelings, levels of knowledge, and
degree of sophistication of others 2

B. Abilities
Elementary clarification
1 Focusing on a question

4 Identifying or formulating a question

b Identifying or formulaung criteria for judging
possible answers

¢ Keeping the situauon in mind

2 Analyzing arguments

a Identifying conclusions

b Identifying stated reasons

¢ Identifying unstated reasons

d Seeing similarines and differences

¢ Identifying and handling irrelevance

f. Seeing the structure of an argument

g Summarizing

3 Asking and answering questions of clarification and
challenge, for example.

a Why?

b What is your main pont?

¢ Whatdoyoumeanby 7

d What would be an example?

Aruitoxt provided by Eic:
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FIGURE 1
An Application of Critical Thinking
in Real Life

The Charges of Murder and Voluntary Manslaughter, as Presented
to Jurors at a Tria! in the State of 1llnois

The Charge of Murder

To sustain the charge of Murder, the State must prove the following
propositions.

First  That the Defendant performed the acts that caused the death
of the victim, or

Second That when the Defendant did so, she intended to kil or
do great bodily harm to the Victim, or she knew that her acts would
cause death or great bodily harm to the Victim, or she knew that her
acts created a strong probability of death or great bodily harm to the
Victim, and

Third  That the Defendant was not justified in using the force that
she used.

If you find from your consideration of all the evidence that ~ach ot
these propositions has been proved beyond a reasonable doubt, then
you should find the Defendant guilty.

if, on the other hand, you find from your consideration of afl the
evidence that any of these propositions has not been proved beyond a
reasonable doubt, then you should find the Defendant not guilty

The Charge of Voluntary Manslaughter

To sustain the charge of Voluntary Manslaughter, the State must
prove the following propositions-

First That tne Defendant intentionally or knowingly performed the
acts that caused the death of the Victim, and

Secund That when the Defendant did »0, she believed that
crcumstances existed that would have justified killing the Victim, and

Third  That the Defendant’s belief that such circumstances existed
was unreasonable, and

Fourth That the Defendant was not justified in using the forc that
she used.

If you find from your consideration of all the evidence that each of
these propositions has been proved beyond a reasonable doubt, then
you should find the Defendant gu:ity.

If, on the other hand, you find from your consideration of all the
evidence that any of these propositions has not been proved beyond a
reasonable doubt, then you should find the Defendant nut guilty

¢ What would not be an example (though close to
being one)?

f How does that apply tw this case (describe case,
which might well appear to be a
counterexample )?

g What difference does it make?

h What are the facts?

1 Isthis whatvouaresaying ________»

) Would you say some more about that?

Basic support
4 Judging the credibility of a source, criteria (that are
often not necessary conditions)

a Expertise

b Lack of conflict of nterest

€. Agreement among sources
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d Reputation
e Use of established procedures
f. Known risk to reputation
g. Ability to give reasons
h Careful habits
5. Observing and judging observation reports, criteria
(that are often not necessary conditions).
a Minimel inferring involved
b. Short time interval between observation and
report
¢ Report by observer, rather than someone else
(that is, the report is not hearsay)
d Records are generally desirable If report is
based on a record, it 15 generally best that.
(1) The record was close in time to the
observation
(2) The record was made by the observer
(3) The recerd was made by the reporter
{4) The statement was believed by the reporter,
either because of a prior belief 1n its correct-
ness or because of a belief that the observer
was habitually correct
Corroboration
Possibility of corroborauon
Conditions of good access
Cumpetent employ ment of tec hnology, 1f technol-
ogy is useful
1 Sausfaction by observer (and reporter, if a differ-
ent person) of credibility criteria
Inference.
6 Deducing and judging deductions
a Class logic—FEuler circles
b Conditional logic
¢ Interpretations of statements
(1) Negation and double negation
(2) Necessary and sufficient conditions
(3) Other logical words. “only” “1f and only if,”
“or”" “some,” “unless,” "'not both,” and so on
Inducing and judgirg inducuons
a Generalizing
(1) Typicality of data: limitation of coverage
(2) Sampling
(3) Tables and graphs
b. Inferring explanatory conclusions and
hvpotheses
(1) Types of explanatory conclusions and
hypotheses
(a) Causal claims
(b) Claims about the beliefs and atutudes of
people
(c) Interpretations of authors’ intended
meanings

owR ™S a

~t

ERIC 64

Aruitoxt provided by Eic:

|




56 DEVELOPING MINDS A RESOURCE BOOK FOR TEACHING THINKING

i S I 5 e R e 2 et

i e oS i B DA I 0 SR F S AN G 2 S ot AN e S i

L E AR Bt B A0

(d) Historical claims that certain things
happened
(e) Reported definitions
(f) Claims that something is an unstated
reason or unstated conclusion
(2) Investigating
(a) Designing experiments, including plan-
ning to control variables
(b) Seeking evidence and counterevider.ce
(c) Seeking other possible explanations
(3) Criteria—given reasonable assumptions:
(a) The propose.‘ conclusion would explain
the evidence (essential)
{b) The propcsed conclusion 15 consistent
with known facts (essential))
(c) Competitive alternative conclusions are
inconsistent withh known facts
(essential)
(d) The proposed conclusion seems plausi-
ble (desirable)
8 Making and judging value judgments
a Background facts
b. Consequences
¢ Prima facie application of acceptable principles
d Considering alternatives
e. Balancing, weighing, and deciding
Advanced clarification
9. Defining terms and judging defimuons, three
dimensions:
a Form
(1) Synonym
(2) Classification
(3) Range
(4) Equivalent expression
(5) Operational
(6) Example and nonexample
b Definitional strategy
(1) Acts
(a) Report a meaning
(b) Stipulate a meaning
(c) Express « position on an 1ssue (includ-
ing “programmatic”’ and “persuasive”
definmition)
(2) Idenufying and handling equivocation
(a) Attention to the context
(b) Possible types of response.

(1) "The definition is jus. wrong' (the
simplest response)

(1) Reducnion to absurdity. “According
to that definition, there is an out-
landish result”

(in) Considering alternative interpreta-

tons. ‘On this interpretatuon, there
is this problem; on that interpreta-
tion, there is that problem™
(iv) Establishing that there are two
meanings of a key term, and a shift
in meaning from one to the other
¢. Content
10 Idenufying assumptions
a. Unstated reasons
b. Needed assumptions. argument reconstruction
Strategy and tactics
11 Deciding on an action
a. Define the problem
b. Select criteria to judge possible solutions
¢ Formulate alternative solutions
d. Tentatively decide what to do
e Review, taking into account the total situation,
and decide
f. Monitor the implementation
12. Interacting with others
a. Employing and reacting to “fallacy™ labels
(including)
(1) Circularity
(2) Appeal to authonty
(3) Bandwagon
(4) Glittering term
(5) Namecalling
(6) Slippery slope
(7) Post hoc
(8) Non sequitur
(9) Ad hominem
(10) Affirming the consequent
(11) Denying .. antecedent
(12) Conversion
(13) Begging the question
(14) Either-or
(15) Vagueness
(16) Equivocation
(17) Straw person
(18) Appeal to tradition
(19) Argument from analogy
(20) Hypotheucal cuestion
{21) Oversimplification
(22) Irrelevance
b Logical Strategies
¢ Rhetorical strategies
d Presenting a positton, oral or written
(argumentation )
(1) Aiming at a particular audience and keeping
it in mind
(2) Orgamizing (common type main point, clar-
ification, reasons, alternatives, attempt to re-
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but prospectine challenges, summary-—in-
cluding repeat of main point)

FOOTNOTES

"For an elaboration of the deas 10 this sct of propused guals,
sec¢ Robert H Ennis, “Rational Thinking and Educational Prac-
tiee, an Phrlosophy and Education (Eighticth Yearbook of the Na-
tional Soaety for the Study of Education, Part 1), ed Junas T Soltis
(Chicago NSSE, 1981), and Robert H Ennis, "A Conception of Ra-

I R e

tional Thinking,” 1n Philusophy of Education 1979, ed. Jerrold
Coombs (Bloomington, 1l  Philosophy of Education Society,
1980). A note on terminology. “rational thinking,” as used hcre is
what I mean by “critical thinking/reasoning " In deference to pop-
ular usage and theoretical considerations as well, I have aban-
duned the more narruw, appraisal-only sense of “critical think-
ing” that I earlier advocated

’Item 13" under "Dispusitiuns” 1s not, strctly speaking, a
critical thinking dispositiun Rather, 1t 1s a social disposition that
15 destrable for a critical thinker to have

)
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What Creative Thinking [s

D. N. Perkins
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Creatiaty 1 the encounter of the intersively conscavies
human being with s world
—-Rolle May

reauvity 1s a messy and myth-ridden subject Many

of our casual beliefs have prevented an adequate

anderstanding of creative thinking and have
thwarted efforts to nourish 1ts development 1n schools,
businesses, and homes. Before addressing what creatvity
1s, 1t's useful to examine two things creativity 1s not a sin-
gle disunctive ability, and a matter of talent.

Inteihgence as measured by IQ 1s one possible expla-
nation for creauvity 1n terms of ability. However, within a
profession, creative achievement correlates poorly with 1Q
{Bar1on, 1869, Wallach, 19764, b). Anviher abihty theory of
creauvity imphicates “rdeaunonal fluency”—the ability to
produce a large number of appropriate and unusual 1deas
efficiently. Although plausible, this theory has not with-
stood empirical tesung Correlanons between deational
fluency measures and various biological measures of real-
world creauve accomplhishment are unimpressive (Crock-
enberg, 1972; Mansheld and Busse, 1981, Wallach, 1976a,b)
Various other ability theories of creauvity also fall short
empirically or logically (Perkins, 1981, Chapter 9)

The second myth, that creauvity depends on great wai-
ent 1n a parucular held, conthicts with everyday experience
It's not unusual to hind individuals wath great techrircal tal-
ent 1n ., held who are not notably creative Moreover, 1den-

This chapter 1s an excerpt from D N Perhins, Creativity by De-
sign,” Educational Leadership 42, 1 (September 1984) 18-24

ufying creaannaty wath great talent suggests tiat we recog
nize as credtve only the magur innuvators like Beethouven
or Einstein. But, clearly, creativity 15 a matter of degree. it
can be modest as well as grand Moreover, 1f we only think
of creauvity on the grand scale, we may miss opportunities
to foster modest creative achrevements that can provide
both practical payoffs and perscnal rewards

What Creative Thinking Is

Creauve thinking is thinking patterned in a way that
tends to lead to creative results This definition reminds us
that the ulumate criterion of creativity is output We call a
person creative when that persot: consistently gets creative
results, meaning, roughly speaking, original and otherwise
appropriate results by the criteria of the domarn tn
question

There 1s no obvious reason that creative results should
depend on a single trait like ideational fluency The pattern
of creative thinking is not simple and neat—not just a mat-
ter, for instance, of generating ideas and selecting among
them. Rather, the pattern invoives a number of components
that contribute 10 the creative outcome. These components
can be categorized according to six general principles of
creative thinking

1 Creative thinking involves aesthetic as much as
practical standards Creauve people strive for onigmnality,
and for something fundamental, far-reaching, and power-
ful For instance, Einstein’s contributions were shaped sub-
stantially by his mtense cormmitment to parstmonious the-
ortes lacking any element of arbitrariness, the same
aestheuc Jed him to view quantum mechanics with distaste,
despite hi. own early contributions to the development of
the theory (Holton, 1971-72)
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WHAT CREATIVE THINKING IS

Creative results du not just bubble up frum so.ne fe-
cund swamp 1n the mind Creatnve individuals tend to value
stated qualitics and ry quite straightforwardly to achieve
them. Getzcls and Csikszentmihalyi (1976) have docu-
mented this trena in creative student artists. Various stud-
ies have identified similar explicat commitments in creative
scientists (Helson, 1971, Mansfield and Busse, 1981, Pelz and
Andrews, 1966, Roe, 19524, 1952b, 1963, Perki:.s, 1981).

2 Creative thinking depends un attention to purpose
as much as to results Creatinve peuple explure alternative
goals and anpruiches early in an endeavor, evaludte them
critieally, understand the nature of the problem and the
standards for « sulutiun, remain ready to change their ap-
pruach later, and even redefine the prublem when
necessary

Four an apt example of the latte;, NASA scientists during
the early days of the space program tried to sulve the prob-
lem of heat of re-entry by devising a substance that could
withstand the heat They failed 1n their quest and had to
abandon this defir itiun of the problem Their ulumate so-
lution—the ablative heat shield that burns away as the
space vehicle penetrates the atmusphere, taking the heat
with it—turned upside down the oniginal goal of finding a
heat resisting substance The attention creative artists give
to chovusing what w ol w0 undertake has been documented
by Getzels and Csikszentmihaly1 (1976) for student artists.
Skilled practitioners’ understanding of problems has been
extensively demonstrated for probleas sulving 1n suience
and mathematcs In brief, experts percene problems in
terms uf pussible sulutiun paradigms, whereas nuvices per-
cene the same problems in terms of superficial surface fea-
tures (Chy, Feltovitch, and Glaser, 1981, Larkin, 1983, Lar-
kin, McDermott, Sinwon, and Simon, 1980, Schouenfeld and
herrmann, 1982)

3 Creatue thinkty depends un mobility more than
Sluency As noted earhier, efforts to relate measures of 1dea
tonal fluene w real world creative achrevement have heen
disappuinting  Instead, when difficuliies anse, creative
peuple may make e probleins more absaract or moure con-
crete, more goneral or more speaific They may use analo-
gies-—as Charles Darwin did when he arrived at the notion
of natural sciection by reading Malthus un pupulation
growth and contemplating the intense struggle that aould
result frum human vverpupulation—or they may project
themselves into different roles—the viewer of a panting
radier than the panater, the user of an invent.on rathe, than
the inventor

Clement (1982, 1984) has ducumented the role of anal-
ugy 1 skilled sulving of math and physics problems Work
g backw ards from answer to solution 15 a widespread tac-
tic 1n skilled problem solving (Newell and Sunon, 1972).
Reformulating a probless in various wdays 15 une tactic used

in Schuenfeld’s successful demonstrauons of teaching
mathematical problem solving (Schoenfeld, 1982, Schuen-
feld and Herrmann, 1982). These sorts of mobility are, of
course, features of high competence as much as of
creatvity.

1. Creative thinking depends on working at the edge
more thun at the center of une's competence. Creauve peo-
ple maintain high standarJds, accept ccafusion, uncertainty,
and the higher risks of faillure as part of the processes, and
learn to view falure as nurmal, even interesting, and chal-
lenging. An anecdote about Muzart illustrates performance
under pressure Mozart supposedly wrote the overture (¢
Don Grovann: in a blitz efforc the mght before the opera
vpened. Although the orchestra performed it opening
night without rehearsal, the overture was well received. Of
wourse, many artists have taken risks of another sort, ven-
turing well beyond the accepted canons of taste. Many
works nuw cunsidered nutable recerved a dim reception
frum a public accustomed 0 more conventional styles, as
happened, for instance, with  ravinsky 's Rite of Spring and
Monet's Déjeuner sur I'berbe a, 2 Olympia.

The career of Manie Curie presents a striking case of
persistent research conducted under sumeumes appalling
conditiuns (Perkins, 1981, Chapter 8, teid, 1974). Of course,
dedicatirn to success and the stamina to withstand setbacks
dre characteristics of many sorts of achievement, not just
creative achievement.

5. Creatwe thinking depends as m»wh on being objec-
tue as on being subjective Creatve people consider differ-
ent viewpuints, set final ur 1atermediate products aside and
wome back tu them later, so that they can evaluate them
with mure distance, seek intelhigent criicism, and subject
their ideas to practical and theoreucal tests.

Evidence on the relevance of criticism and the willing-
ness to seek 1t vut comes from my vwn studies of the prac-
tices of professivnal and amateur poets (see Perkins, 1981,
Chapter 4). Contrary to the popular 1mage of puets as ut-
terly privete individuals, many routinely sought feedback
frum colleagues. Mureoaer, these puets pruduced poetry
judged by a panel of critics to be better than thuse who dud
not seek criticism.

6 Creatwe thinking depends on mtrinsic, more than
extrinsie, motwation Creative people feel that they, rather
than uther peuple or chance, chouse what to do and how to
du it They perceve the task as within their competence
(although perhaps close to 1ts edge), view what they are
undertaking as worthwhile in itself, not just a means to an
end, and enjoy the acuvity, 1ts setting, and context.

Nunierous studies discussed by Amabile (1983, argue
the importance of intrinsic motivation. In one study she
biased the attitudes of a group of poets by asking them to
list thear reasons for wniting before they compused haikus.,
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The mnstructions for une group of poets led them to nien-
tion pragmuatic redsons, such as holding a job as a professor,
whereas the instructions for the second group produced a
list of intrinsic redasons, such as writing for the sake of the
art ur fur self-exploration Remarkably, this simple prelimi
nary activaty produced a (presumably temporary ) set that
influenced the quahity of the haikus the puets wrote 1m
mediately thereafter As rated by judges who did not know
which pouets had recened which treatments, the hatkus
produced by the intrinstc group ranked considerabhy
higher

In summary; it seems reasonable to say the more these
six prinaples gurde vne’s thiking, the more creative .t will
be However, nut all the princples speaifically reflect crea-
tivity as much as mntellectual competence or motvation 1
general For example, the ability to grasp the nature of a
problem quickly is characterisiie of skilled problem sulvers,
whether notably creative or not The willingness and even
desire to work at the edge of une's compueence 15 striking
in champion athletes, who may or mday not be particularlhy
creative Other characteristies, on the other hand, are spe-
cifically assodiated with creative performance, such as at
tentivn to purpose ur an emphasis vn vngualit,

The creative pattern of thinking 1s an interesting mix
of strategies, skills, and attitudinal factors For instance, at
tention and effort are allocated in certain ways—to pur
puses, tu transformations of the problem, to gathering and
processing feedback, to the vngmality and other aesthete
qualities of the product At least to sume extent, such allo-
cdtivnal patterns can be viewed as strategies that teachers
might directly encourage the students On the other hand,
there are aspects of skill involved, such as the ability to
quickly grasp the nature of a prob'em. By and large, only
considerable experience in the domain in question will im
part such expertise Finally, an individual would not main
tain creative behavior without sume commutment o aes
thetie prinaples, without an ivolvement in the problem fur
its uwn sake, without pleasure 1 pushing a problens it
different patterns, and su on

How Education Falls Short

There are mang books and courses designed o teach
creativaty, but the case for their effectiveness s thin A re
view by Mansfield, Busse, and Krepelka (1978) examued
the literature on severdl courses for definve evidence of
gains and transfer In general, the results were disappoint
ing Sume undramatic gains vccurred vn tasks cose ) the
training task, transfer was httle in evidence

The six characteristics of creative thiking discussed
earlier help to explain why brief special purpuse nstruc
tion may have Iittle impact on creativity Most such st ue
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tiun fucuses vn strategtes for creauve thinking These strat-
cgies probably help, but creatv ity benetits from skill as
well

The skills described in the six prnciples of creauve
thinking require extensive practice in g partieular field Al-
thuugh extreme competence may not be necessary, indeed
mdy even be counterproductve, moderate skill seems es-
sential Thus, sume efforts to impart creative problem soly-
ing may falter not su much because they fail w give enough
emphasis to the creative side of the matter but because they
do not provide sufficient guidance and experience on the
competernice side

Moreuover, attitudes as well are critical to creative
thinlang They cannot be taught directly, any mo~e than une
win teach students to hke Shakespedre Teaching creatvaty
must invulve exposing students to the flavor and teature of
«reative inquiry and huping they get hooked

Anuther problem with speaial-purpuse prugrams is
the very Iimited time usually mvested. We seem to assume
that nurmal education equips students with the knowledge
base for a creatnve pattern of thinking and that they need
only 4 few quick tips about huw to marshal existing knowl-
edge and know how o creative ends. Experience does not
bear this out

The deeper dafficulty may be that schuoling m general
works against the creative pattern of thinking. Accordingly,
mstruction designed to foster crestivaty has to make up for
the shortcomings of normal mstruction While the usudl
reasons—that schuuling s too "night answer ™ vriented and
has lttie tolerance for the maverick—are relevant, they are
part of a much moure pervasive syndrome The six general
prinaples of creative thinking yield a good map of the
problem

1 Artentior to destbettes Outside of lnerature and the
drts, conventional schouling pays little attention to the aes-
thieties of the niany products of human mquiry that dare ad-
dressed—for mstance, suentific theories, mathematical
svstems, historicat syntheses. How often, for example, do
teachers point out the beauty of Newton's laws or the peri-
odic table? How often do they highhght the originahity of
thinking of history as shaped by geograpny rather than
skillful and willful leaders, or ihe originality of proving a
theorem by reductio ad absurdum rather than by a4 con-
structive proof’ Likewise, how uften do teachers comment
on the aestheties of students” work 1 math and scence’

2 Antention (o purpose Most asignmients are su nar-
row that students have httde vpportumty to generate. or
even select among, different purpuses The treatment of
scientific theortes, for instance, often concentrdates on the
result o the exclusiun of the broader purposes of explana-
ton and understanding that motivated therr imtal devel-
vpment For example, what range of phenoniena spurred

Q
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New ton to develop hus laws, and where, mistorically, did that
concern come from? How do Newton's laws affect our
evervday hves? Some mstruction in physics gives full play
to such questions, but much does not

3. Mobility Most school problems are so narrow and
comvergent that, eacept for working backward:, mobiliny
doesn’t count for much Mobihity apphies most when a task
presents major choices—for instance, selecting a problem,
revising a problem, choosing between empirical and - o-
reucal methods, or in a more humanistic context, choosing
to tredat a writing assignment erther discursively or as a dia-
logue or drama, or trying to distill from one s knowledge a
parucular thesis to defend For the most part, school prob-
lems lack the elbow room for exercising mobility

4 Working at the edge of one’s competence Espe-
cally gafted students may becume discouraged 1f they do
not find school challenging enough. But perhaps the
broader difficulty 15 this school does not challenge stu-
dents to be creative If they have the mouvation, students
can work at the edge of their competerce in other direc-
tuons—by preaswon, remembering all the facts, solving
textbook problems—but not so much in the direction of
creattve accomplishment

5 Objectivity Schools typically do highlight objectiv-
ity, although not always very successfully in the arts

6 Durinsic motwation 1t's no news that conventional
schooling does not do a very good job of fostering intrinsic
motivation Teachers, understandably discouraged by mat-
tentive students and an often unsupportive society, often
project an offhand or mechamical attitude toward knowl-
edge and teaching Students pick thes up and project it
back, continuing the vicious circle Also, textbooks usually
gwve hittle plav to the most interesting features of subjct
areas Finally, students have few opportunities to select the
proublems they address or the direction therr instruction
takes

In summary, conventional schooling gets a mixed report

card for uts influence on creative thinking Most of the
problems trace back to two pervastve practices Schooling
generally presents knowledge as a given, rather than as the
product of a4 creatve effort o accomplish something And
schooling generally poses to students tasks that do not ex-
ercise or even allow creatve effort
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Learmng and memory are influenced by the sets, 1n
tentions, and plans generated in the neocortex of the
bratrn., us well as by the information received from the 1m
mediate enttronment and from anternal states, drives,
and muscular responses The reality we percente, feel, see,
and bear 1. influenced by the constructive processes of me
bramn, as well as by the cues that impinge upon it

—Merlin C Wttrock, 1978

he infurmation processing moudel described i this
chapter serves as a basis for the defimuons of think-
ing, instructional strategies, and eaching behaviors
discussed 1n later chapters Such @ model serves as a guide
to curriculune and instructivngl development, ot as 4 neu-
rubiological definitiun of thinking Such a defimtion 1s sull
upen tuanterpretation In fact, brain researchers are at-
ternpting tu discuver whether thinking 1s a natural budily
function similar to the heart pumping bloud or whether it
15 the result of intense effoet, strict disaphine, and careful
prugramming of instructiv al vutcumes
While there aie numerous models of human intellec-
tual functivning, 1t 15 best tu adupt 4 famihiar une as 4 guide
For example, if you're famihar with Bloom’s Taxonomy
(Bluoum, 1956) or Guilford's Structure of the Intellect ( Guil-
ford, 1967}, you can use them as a guade 1n matenals selec-
twon, staff development, and defining thinking. Adupung 4
description of human intellectual functioning can help you
reeugnize and develop teaching methodologies, curricu
lum sequences, learning activities, and ass. ssment proce
dures that go beyond superficial learning
An examindation of several models of thinking yiclds
more similarities than differences Many authors Jdistin
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Toward a Model of
Human Intellectual Functionin

Arthur L. Costa

guish thiee to four basic thouglit Lusters (Smith and Tler,
1945) (1) mput of data through the senses and from mem-
ury, (2) processing thouse data into meamingful relation-
ships, (3) output ur application of thuse relationships 1n
new ur novel situations, and (4) metacognition. Figure 1
presents 4 cumparison of several authurs’ constructs.

Thinking 15 the recerving of external sumuli through
the senses followed by 1nternal processing. If the new in-
formauon should be stored, the brain attempts to match,
compare, categorize, and pattern it with similar informa-
uon already in storage. This process is done extremely
qr:tekly 1n an apparently random order, and either . 1 the
conscilous or unconscious level.

Thus, every event a person xperiences cduses the
brain tu call up meaningful, related information from stor-
age—whether the event 1s communplace or a carefully de-
veluped classruom learning experience The more mean-
ingful, relevant, and complex the experience 15, the more
actively the brain attempts to integrate and assimilate it into
1ts exasting storchouse of prugrams and structures. Accord-
ing tou this model of intellectual functioning, the most com-
plex thinking uccurs when external sumuli challenge the
brain tu (1) draw upon the greatest amount of data or
structures already 1n sturage, (2) expand an already exist-
ing structure, and (3) develop new structures

A problem may be defined as any sumulus or chal-
lenge, the response to which 1s not readily apparent. If
there 1y a ready match between what 1s percerved by the
stnses and what is an existing structure or program al-
ready 1n sturage, no problem exists Praget calls this assim-
tlation If, however, the new information cannot be ex-
plained or resolved with knowledge 1n short- or 1ong-term
memory, the information must be processed, action taken
to gather more infurmation to resolve the discrepancy, and
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DATA INPUT PHASE

PROCESSING PHASE

FIGURE 1
Comparison of Thinking Models

Internal and external input

Central Processing

OUTPUT PHASE SOURCE
Output Atkinson & Shiffrin, 1968,
pp. 90-122

Participation and awareness

Internalization

Dissemination Bell & Steinaker, 1979

Knowledge Cornprehension Application Bloom & others, 1956
Analysis Evaluation
Synthesis
Descriptive Interpretive Evaluative Eisner, 1979, pp. 203-213;
Great Books Foundation
Input Elaboration Output Feuerstein, 1980, pp 71-103
Fluency Manipulation Persistence Foshay, 1979, pp. 93-113
Cognition and memory Evaluation Convergent and Guilford, 1967
divergent production
Fact Concept Value Harmin, 1973
Receving Responding Charactenzing Krathwohi & others, 1964
Valuing
Organizing
Alertness Information processing Action Restak, 1979, p. 44
Learning Integrating Applying Sexton & Poling, 1973, p. 7
Intuitive Awareness Function Strasser & others, 1972,
pp 46-47
Intake storage Mediation Action Suchman, 1966, pp 177-187
Concept formation Interpretation Application Taba, 1964, pp. 30-38
Inference
Detailed information, Conipanison Rule generation Whimbey, 1976, pp 116-138
recall ot previous knowledge Auto-cnticism
Pre-exposure Exposure Re-creation Barazakov, 1984

From Toward a Model of Human Intellectual Functwning

E

Q

the ultumate resolution evaludted wor ats “fit” with reality Pi-
aget refers to this as accommodation. Our brains seem to
dishihe disequilibrium and constantly strive 1o satisfy and
resolve discrepanaies percenved 1n the environment.
Inputting information dalone seems to be brain-dys-
tunctiondl. Information that the brain has nut processed re-
masns 1n memory for very short periods of time Merely ex-
periencing or memorizing without acting on that
information commits 1t to short-term memory. Finding 4
pattern through comparisuns, classifications, and causal,
sequential, or hierarchical relationships apparently forms

or expands a structure in the brain so that the information
15 available for application in situations other than that in
which it was learned. For example, try to remember which
direction Lincoln, Kennedy, Roosevelt, and Jefferson are
facing un their respective coins. Only when comparisons
are made, relationships drawn, and connections built will
this information stay in long-terrn memory

Figure 2 provides a simplistic visual presentaticn of
this complex model of intellectual functioning It deletes
such important factors as affect, motivation, and perceptual
abilities.
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FIGURE 2
A Model of Intellectual Functioning
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From Toward a Model ot Human Intellec tual Functioning

Our brains never stop. We process informatton during
sleep and even under anesthesia. The brain acuvely en-
gages 1n these processes regardless of the external input
that is presented The brain does not remain inactive when
it is not fully engaged 1n learning specific information
When learning tasks are nresented that are insufficiently
organized, unmotivating, or are not meaningful enough to
engage these thought processes. the brain seeks stimula-
tion in other ways random thoughts, feelings, physical sen
sattons, daydreaming, fantasy, problem solving, creative 1n-
spirdtion, and spuntancous memories Instedad of fucusing
on a lecture on 1gneous, sedimentary, and metamorphic
rocks, for example, the brain may focus on the teacher's
blue dress and start daydreaming about what to wear to the
dance next Saturday Thus, the brain continues to find pat-
terns and relationships but not necessarily in the direction
that the teacher intends

Teachers and parents are crucial mediators of these 1n-
tellectual behaviors They can present or call attention to
discrepancies and puse problems intended tu invite more
than 2 memory (assimilation) type response Teachers can
arrange the classrcom and learning experiences to cause
the exercise of these intellectual functions.
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The Behaviors of Intelligence

s a result of observing, describing, analyzing, and
classifing the behaviors of efficient scienusts, suc-
cessful entrepreneurs, accomplished artists, capa-
ble workers, effective managers, and so forth, we have been
able to synthesize a list of pervasive behaviors that seem to
be characteristic of intelligent acuion What follows 1s an
mterpretation of those indicators, which draws heawvily
from Feuerstein's definitions in the Instrumental Enrch-
ment Curriculum (Figure 1 shows how a 5th grade teacher
charted thus format:Hn for her students.)

1. The basis uf all thinking molves taking 1 infor
mation through the senses Listening, smelling, observing,
tasting, and feeling are the processes throvugh which all in-
SJormation s passed to the bramn Intelhigent human beings

® Use these senses to gather complete information
(perceiving clearly)

® Are alert to problems, discrepancies, and conflicts
in the information perceived

@ Are tolerant of ambiguous situations.

© Have a system or plan to collect all information, and
do nout need to repeat observations (expluring
systematically)

o Name the objects, conditions, and events bemng ob-
served and experienced with preasion so that they can be
remembered and discussed (labeling).

@ Describe objects, condirions, and events in terms of
wlere andg when they occut (percenving temporal and spa
tial relauonships).

Arthur L. Costa

® [dontify wlach dhiardacteristios of i wogedt, cvent, or
condition remain the same when changes take place (ob-
serving constancy).

@ Consider more than one variable when organizing
and reorganizing the information gathered (using more
than one frame of reference).

® Strive to be precise and accurate.

2. Some meaning must be derwed from all the re-
ceived information Intelligent human beings act on that
mformation in ways to make sense of it Intelligent human
beings

¢ Define the problem, determine what is needea o
resolve the problem, and design strategies to solve it (ana-
lvzing discrepancies)

@ Select from the information gathered that which is
relevant and apphicable and that wluch 1s not (perceiving
relevance).

© Have a gual—a picture, vision, ur image of what to
luuk fur and how  find i, and change or alier that 1mage
when necessary (interiorizing)

® Identify data needed w0 accomphish goals and gen-
erdte strategies to produce those data (strategic
reasoning).

® Develop a plan or strategy chat includes the steps
needed to reach the goal (systematic planning)

e Remember the various preces of information
needed (broadening the mental field)

¢ Scarch for relanonships (lierardhcal, temporal, se-
quentidl, cumparative, syllogistic, causdl, and su on) amung
disparate ubjects, conditions, events, and past experiences
(projecting relationships)

® Secarch for similaniues and differences amo,,, ub-
jects, conditions, and events (comparmg and contrasting).
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FIGURE 1
Behaviors Characteristic of Intelligent Action—
5th Grade Class

1 GETTING WHAT WE NEED
® Use our senses {hsten, see, smeli, taste, and touch to get
information
Use a plan (system) so we do not miss or skip anything important
Give what we do a name
Tell where and when.
Tell what stays the same even when things seem to Charige
Be able to use more than one idea at a ime
Be careful when it matters

SING INFORMATION
Know what we are asked to do.
Use only the information we need.
See a picture in our mind of what we must do
Plan our steps
Keep all the facts in mind.
Find out how things go together
Tell what 15 the same and what 1s different
find where things belong
Think things out 1n our heads—then choose
Prove our ideas.

3 SHOWING WHAT WE KNOW
® Think before we answer—don't rush
o Tell it clearly
o If we “know” the answer but can't tell it nght away, wait—then
try again
® Don't panic

4 WE DO OUR BE®"
o Check to m-«e sure our job is finished
o Think about your own thinking
® Listen to others tell about their 1deas
o Tell how we scived the problem

e e 0o 00000 00VOGCE® OO

® ['ind the Jdass or set to which @ new object, condi
~on, or event belongs (Jassifying, categonzing)

e Explore alternate solutions and project what might
happen 1if one or another were chosen (hypothesizing)

© Defend an opinion with logical evidence, seek evi-
dence to support more than one hypothesis, and are criti-
cal of their own ans others’ propositions that lack logical
evidence

® Have a repertoire of problem-solving strategies to
select from when one does not produce desired results
(flexibility and perseverance)

3 The meaninyg derived from acting on entironmen-
tal duta s communcated to others, applied i novel situ
ations, and constantly evaluated for accuracy Intelligent
human beings:

o Cummunicate deeurately and preasely (using pre-
cise language)

® Express anuther persun’s ideas, point of view, and
feelings accurately (overcoming egocentrism)

© Think through a solution or answer, thus decreasing
mustakes and repetition (overcoming trial and error).

@ Use memory and past experiences to draw forth rel-
evant data and strategies that are needed to solve the prob-
lem at hand (overcoming an episodic grasp of reality).

© Pause to formulate an idea before saying the first
thing that comes to mind (restraining impulsivity)

@ Invent novel, creative images, solutions, and rela-
uonships (fluency, flexibility, originality).

© Use alternate strategies to find answers when they
are nut immediately appar :nt, and du not give up 1n panic
or despair (persistence, perseverance, Oovercoming
blocking)

@ Check to see if the results of the strategy (product)
match the intended outcome (image) (checking for
accuracy).

® Sirive for quality, craftsmanship, and accuracy.

4, Being conscious of their own bebaviors (metacog-
riton) and therr effects on others is r:ot only a character-
istic of mentally bealthy people, but also an attribute of ef-

Sective problem solvers. Intelligent human beings:

® Plan a strategy to solve a problem, monitor their
progress along the way, and evaluate their strategy before,
during, and after the conclusion is reached
(metacognition).

® Know when they need additional information and
devise systematic strategies to gather it.

® Use environmental cues to determine which behav-
101$ are appropriate in certain situations (rational/intuitive,
playful/purposeful, cooperative/competitive, and so on).

Toward a Hierarchy of Thinking: Skills,
Strategies, Creativity, and Attitudes

Obviously, there is no one way to classify thinking
skills The following four-tier system summarizes what has
been presented in Part 111 of this resource book. It has
been found heln.ul as a way to organize for teaching, select
programs, and adopt and develop instructional materials A
well-rounded instructional program that promotes think-
ing should attempt to develop all four levels

Level I: The Discrete Skills of Thinking

This .ategory includes individual, discrete mental
skalls that are prerequisite to more complex thought, such
as.

1. Input of data:

® Gathering data through the senses (listening, ob-
serving, smelling, tasting, and feeling)

® Being alert to problems, discrepancies, and di-
lemmas
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© Being fascinated by the environment
2. Elaborating (processing) the data
@ Comparing/contrasting
© Analyzing/synthesizing
@ Classifying/categorizing
© Inducing/deducing
@ Perceiving relauonships (temporal, analogous,
seriatonal, spaual, hierarchical, syllogistic, transitive, sym-
bolic)
3. Output of the products of elaboration
¢ Inferring
Hypothesizing
Predicting/forecasungextrapolating
Concluding/generalizing/summarizing
Evaluating

Level II: Strategies of Thinking

This category involves the linkage of the discrete skills
1o strategies. People employ these tactics when faced with
situations to which the resolution or answers are not 1m-
mediately known.

® Problem solving

® Critical thinking

® Decision making

® Strategic reasoning

o Logic

Level III: Creative Thinking

These are the behaviors of novelty and insight We use
them to create new thought patterns, umque products, and
innovative solutions to problems Because they are so idio-
syncrauc, they are difficult t define and reproduce. It 1s
believed, however, that with properly designed instruction,
they can be developed

® Creativity

¢ Fluency

© Metaphorical thinking
® Complexity

® Intuition

® Model making

¢ Insight

9 Imagery

Level IV: The Cognitive Spirit

With all the above skills idenufied und defined, there
15> ot.ll something missing The thinking person must have
the willingness, disposition, inclination, and commitment
to think Some of the attitudes and tendencies that demon-
strate this internalization of the thinking spirit include.

® Being open-minded
Withholding judgment
® Being honest
¢ Seeking to become more informed
Searching for alternatives
Dealing with ambiguity
Striving for precision, definiuon, and clarity
Remaining concerned with the central issue or
main points

® Perceiving relationshups between the basic concern
and the discussion at hand

® Being willing to change with the addition of more
information or for compelling reasons

® Taking a stand when the evidence and reasons are
sufficient to do so

@ Being sensitive to the feelings, level of knowledge,
and concerns of others
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here 15 nu doubt that 1t would be helpful to mclude

10 ths bouk a “scope and sequence” chart idenufy

ing which cogmtive functions should be taught at
which grade levels and in what order Indeed, many school
districts have made such valiant attempts at curnculuin de-
velupment These endedavors have proved to be highly in-
structive for the parucipants, extremely helpful in the
placement of learning activities and matenals, basic to les-
son planning, and crucial to the assessment of student
progress Such local curni.alum develupment 1> strongly
encouraged.

Numerous resedrchers and eachers believe that thank-
ing skills can and should be the fucus of speaial exerases,
texts, and programs In Cugnitive Process Instruction,
Lochilicad and Clement (1972) spean of the need "to 1solate
speufic cogmitive sklls and o design instructivndl mater 14l
appropriate for each skill.” Edward de Bono clamms that
"generalizable thinking skills™ can and should be taught 1n
addition to “local skills” required 1n particular subject
areas. Howard Citron believes that we must ““systematicallv
develop students’ thinking and reasoning abilities 1n a
‘purer’ sense and directly build transfer of these abihities to
academic learning and real behavior™ The idea that certain
generie cogmtive funcuons underhe all schoo! learning 1s

busic to the tunhing shilis progranis deseribed in Part VIII
of this resource book.

There is little agreement among psychologists, how-
ever, un what constitutes thinking. There are several com-
pelling taxonomies of thinking skells to be usc d 1n building
a curriculum. The ones developed by Teuerstein, Bloom,
Guilford, Upton, Koh.oerg, and Erickson are the most per-
suasive The research on the effectiveness of these ap-
prodches 1s advanced cautiously, and the placement of
grade or age level ara the sequence 11 which each thinking
skill should be learned 1s disputed vigoroush.

In fear of suggesting a “'navonal curniculum for think-
ing skills,” no such scupe and sequence chart 15 included
here In keeping with the philosophy of this resoarce
buuk—that teaching for thinking should 1tself be an in-
quiry—guidelines for local decision makn.g are presented
instead These guidelines include building a curriculum
that 15 consistent with children’s biological and psychologi-
wdl develupment, analy zing matenals and matching 1:arn-
ng activities o students’ cognituve maturation, a d con-
structing lessons with appropriate cognitive vbjective,
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¢ may be the universe s way of looking at itself.

Astde from ourseh es, we know of no uther organ-

1sm that can contemplate the outer edges of the
untverse or the mner workings of the atom No other crea-
ture can tmagne the future or reconstruct the past beyond
the limits of tts own hife How have humaas become
uniquely able to attatn such g level of thinking? What know |-
edge about our thinking 1s mmportant for educarors to con-
template as they look to the future of schooling m light of
the present and past?

Most people act as though thinking and the bramn are
synonymous A fine thinker s often referred to as “bramy™
“Bratns over brawn” clearly equates the brain to clever
thinking A “bramless” person lacks intelligence But think-
ing and the brain are not synonymous They are quite
distinct

The bram s a phystcal organ, which at birth is about
one third 1ts eventual mass Its estimated number of 100
billton cells will double within two vears following barth,
and many cells in the following 15 years will develop
600,000 connections between themselves and other cells
(Maranto, 1984) In the past ten years we have learned
much about the phystology of the bramn—its electrocondue -
tvity, chemistry, and anatomy

Thinking, however, 1s the ghost m the machinery It s
something beyond the physwological attributes Imagine
looking at a chess board at midgame The physical place-
ments of the pieces can be described, but where are the
strategies of offense and defense? Stmularly, imagine tour-
ing the chambers of a court and locating where the jury,
judge, defendant, and prosecutor resde Can you pot to

ie Biological Basis for
Thinking

Lawrence E Lowery

the justice that 15 carnied vut there Suategies of chess
and courtroom justice are processes within physical con-
figuratons And 0, 100, 1< thinking with the brain Neuro-
brolagsts may ident:fy one or more factors actively engaged
among cells durag a thought process, but with the more
than 100 bilhion interactions that are posstbie within our
heads, 1t 1s the process of thinking that s of prime impor-
tance, not the particular mechantsm

By piecing together research mformatton obtained
from anthropologsts, biologssts, neurobologsts, psychol-
ogists, and psychobiologists, we know that thinking de-
pends on our other physteal attributes. We are not bun
with our thinking capabilities completely in place, they de-
velop sequentially over time  1neie ts a brological founda-
ton for all human thinking

Biological Structures and Thinking

With a head that awivels and tilts and eyes that per-
cenve color and depth, the human structure is built to move
about and explore unknown territory The upright stance
frees the forelimbs, and the hands, with their opposable
thumbs, can mampulate the environment These biological
structures provide the means by which our thinking s im-
pused on the world to test or alter it In so dotng, we learn
about vur environment by noting what happens There ts
no separating the mtricate relattonship of bipedalism, hand
manipulation, sensory mput, and bramn development Their
interdependency ts important to us all our lives Just as
young children observe objects i therr environment by
louking, touching, tasting, smelhing, and throwmg them,
adults place a space probe on the surface of Mars and turn
on the TV eye to see what it can see A mechancal hand
touches the surface and fondles the soil Antennae listen
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Sensors “smell” the atmosphere With each of these ac-
tions—the youngster's firsthand, sensory experiences and
the adult’s inventive extension of the senses —humans
gather knowledge about the world.

Educators have long praised the hands-un approach to
teaching But 1n spite of the praise, a visit to most lass-
roons reveals a different environment in which learning is
taking place Bouks replace experience very early and are
almust the eaclusive way by which students are taught frum
grade 4 through 12 When not duing assignments 10 bouks,
children spend time listening to teachers or respunding to
their questions Classruoms are ponarily environments in
which symbols are manipulated and substituted for
experience

Books are important We can learn from them But
bouoks can vnly du this if vur expenential foundation 15
well prepared To learn geometry, we must have experience
in handling geometric forms and cuomparing hem for sini-
ilanties and differences To learn about electricity, we must
explore relanonships among batteries, wires, and bulbs

At one time the particular brological adaptations that
enabled humans to generate, hear, and recognize sounds
were important for survival It took a long ume for humans
to invent ways to convey infuormation using marks as sym-
bols Humans were not biologically designed for the pur-
pose of reading or wriing Reading and writing are fortu-
nate extensions of biological attributes that were designed
for other purposes The only way we can learn anythuag 18
through our biological structures

Biological Stages and Thinking

Cumpared to other Iiving organisms that we know
about, humans enter this world quite empty headed May
species of birds, fish, and vther animals are born with
brains preprogrammed with information that enables them
to sunvinve, gather food, and reproduce therr vwn kind
Some can travel to locations they never experienced di-
rectly Others behave in ways that are independent of learn
ing But the human baby 15 quite helpless I must construct
a view of the world for itself

From a biological perspective, the lack of having a
view is superb It has survinal value Humans can repro-
duce their kind in virtually any environment, and the off
spring wiil learn that environment through observations
and interactions with 1t We have been endowed with a
powerful genetic gift —a set of thinking capabilities that are
programmed to appear at intersals and spaced well enough
apart to let the current capability establish itself

One nught view these capabiliies as maps, vne wer-
layed on another to depict more complexty of surfaces,
streets, cuties, terrains, and woiiiinents But they are maps

without content, the names, terms, and Gualities are not yet
inplace The individual's interactions with the environment
gradually fil! in the content—first one map, then another,
and another.

The nature of thinking capabiliies and the sequence
in which they appear have been well established on two re-
search fronts. The bivlugical basts underlying their appear-
ance 15 established by periodic increases in brain size (Ep-
stein, 1974), brain weight (Epstein, 1974), cellular growth
within the brain (Winick and Russ, 1969), electrical func-
tivning within the brain (Monnier, 1260), and head circum-
ference (Exchorn and Bayley, 1962). The psychological basis
15 established through (1) evidence of the individual's ca-
pacity to deal with independent ideas and to relate them in
mcreasing combinations 1n two- ur three-year spurts from
about age three through 17 (Pascual-Leone, 1970, Case,
1974), and (2) the individual’s tendency to exhibit the same
kinds of behaviors as other individuals within two- to
three-year ranges, and as they grow older to replace each
view by a more suphusticated view, which, 1n turn, 15 re-
placed (Piaget, 1969) Although researchers have provided
vanous descriptions of the unfolding of the thinking phe-
numenon (Bruner, 1966, Ertkson, 1950, Gagne, 1970, Vygot-
sky, 1974), the sequence 1s described here 1n terms of class-
room usefulness

Stage 1: Buildinig a Repertoire

A baby begins life with the first thinking capabulity
ready to go Although quite passive until motor develop-
ment 1510 place, the baby receives information through all
his senses He organizes the information into mentai struc-
ture,, of what is seen, heard, smelled, tasted, and felt. As
muscle coordination becomes funcional, his thinking
leads him tu reach out to touch ubiects and later to move
into unexplored terrtories. When he can grasp an object,
he pulls 1t to hime.-If, fondling, tasung, and maybe throw-
ing it Each action and interacuon provides more informa-
tion about the world His nund organizes the information,
and he contemplates other actions to impose on the world.
In his first few months, he acts only on objects that he sees
When an ubject is placed vut of sight, he seems not to think
abuut 1t Atoune year of age, he actively seeks objects that bic
Kknuws exist behind barriers, such as 1n drawers, behind
cabinet doors, or in boxes

The must important aspect of ths first stage of think-
g 1s the establishment of vbyect permanence—that 15, ob-
jects that have been expenienced are known to exist even
though they are out of sight. Such an important develop-
ment fur thinking and su fundamental to all that we do! We
would not know where to go home at night if we did not
have object permanence We would not know where we

oy
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FIGURE 1
Examples of Thinking: Stage 1
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stopped reading a book if we could nottrust thiat tie i
on the pages would remain the same whan we are netiock
ing at them Knowing that the world canbe tusted toke
things 1n place and as they are 1s important o all Late,
learnings

The way thoughts are structured during the opoing
stage 18 best revealed through o hald s beliavioss Whion
given objects to play with, the chald wal explote thom one
at a ume, attracted by their perceptual feature When the
child has tirashed exploring 1t the objectwall be discarded
The thinking capability at this stage 1s fughly sensory, and
actions are imposed on Oojects one At A UME PCreeIv g as-
pects of color, size, and shape, toudhing 1t and sensing -
tures and firmness, pushing, pulling, or throwing it and
noting how 1t behaves from such actions, tasting 1t and not-
ing 1ts flavor, firmness, and texture: These expertences pro-
vide the fundamental repertorre for future stages Biologi-
cally, we have been given about three vears in which o
estabhish the repertotre

Stage 2: Comparing the Known to the
Unknown

The second thinking process begins to unfold at about
age three Now, when the child thinks about obgects and
ats upon them, she produces pairtngs as groups, piles, or
chams on the basss of size, shape, color and so on, from her
previous expertences (repertorre) In so doing, she estab
lishes addittonal mental constructs about the world and
how the objedts and events it are related Al her think-
mg 15 characterized by the abiliy to group tvo objects to-
gether on the basis of a common attribute or to hnk two
events on the basis of a relauonship This will continue to
be the doannant way m which she thinks and sobes prob-

lems unul about age six (kofsky, 1900, Alen, 1967, Lowery,
1981a)

The power of thinking at ths tage 1s amazing The
child will construct fundamental concepts about the physt-
cal worldtand 1ts properties (stmitlarnty and difference com-
partsons based on sizes, shapes, colors, and so on). about
ordmnal and cardinal numbers (one-to-one correspond-
ences of varving degrees), about all measures (comp.ri-
sons of a known measure, such as a meter stick, to an un-
known measure, such as the dimenstons of a table), and
ahout the use of symbols o stand for mening (word ree-
ognions) The child will learn more words durig thas
stage than she will over the cest of her hife She can also
learn to read music and, with prope: motor coordmauon,
play musical instruments, dance compiex patterns, or carry
out gymnastc or other athletie routines

Educators have seldom provided mstruction that al-
fows the potential of this stage to develop When we do
iallcnge children o use ths stage of thinkang ability, the
aallonge usually takes the form of 4 rote memory ‘recail
rouine - And we continue to teadh wow ard this type of rou-
i throughout all the sehool years 1tis matching, sorting,
pang and sertatng real objects, tustratons, and sym-
bols 1o rcalize what 1s possible for the child, educators
<ioukd consider the potenual of the computer The com
puter, winch can only make simple comparisons on @ one-
o one basis, does not use astage of “thinking™ bevond ths
one Rut we appreatdte the computer's capabthty and are in
ave of what it can do Why not also apprectate the child's
mp.ahlhl\ at this stage (which will soon surpass the com
puter’s carrent capability ) and provide experiences that
will develop it?

Stage 3: Putting Things Together

The neat thinhing process begins at about age sis and
15 established tor most children by age eight (Lovell and
others, 1962, Smedshund, 1904, Bruner and Kenney, 1906)
The process enables the child to group all objects i a set
on the basts of one common atribute For the st ume, the
resultung construct 1s compr chensive and has a rationale or
fogic to it Without formal msttuction, the child will put all
the blue objects together from amy array of objects, and
then contnue to sort the yeHows, reds. and other colors
mto groups If ashed whether or not the objects can be ar
ranged manother way, the Cibd will reanrange themoon the
basts of some other attitbute 1f earlier expetiences have
provided a rich repertorre, the duld will have many posst-
Dilities avarlable w impose on any set of objedts using this
new thinking capabilin

in formal schooling, the concepts of “all and “some™
can be eastly taught at this stage Upon these coneepts, the
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FIGURE 2
Examples of Thinking: Stage 2

FIGURE 3
Examples of Thinking: Stage 3
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red objects yellow objects
All grouped on the basis ot color

oL

blue objects

FIGURE 4
Examples of Thinking: Stage 4

child can build an understanding of all the fundamental op-
crations of mathematics Simple rules can be understood
and generated by the dnldaf given the opportunity In our
everyday existence, we seldom need to use thinking any
hugher than this stage

Stage 4: Simultaneous ldeas

When cluldren exhibit thinking that indicates they can
mentallk combine more than one 1dea at a ume, thev have
entered Stage 4 For most children this takes place at about
age cight and continues to develop unul age ten (Inhelder
and Praget, 1964, Vernon, 1965)

Students begin to enjoy puns and can castly under-
stand homonyms Their creanve writing moves from “1t 1s
an old house, 1t 15 a brown house, 1t 15 an empty house™
(descriptions of a house, one property at atime) to "It 1s an
old, brown, empty house™ (multiple descriptors for the
same noun) Their scientific reasoning moves from trial
and error thinking or following an experimental “recipe”
to contemplating the effecis of comparing two situations st-

multaneously under different conditions. In mathematics,
place and value can now be understood.

Ifthe earlier levels have been properly established, the
voungster can now exibit sophisticated products in all
fields Complex problems involving more than one idea at a
time can be tackled The essence of quality writing be
comes apparent both through analysis of an author's writ
ings und the youngster's own work.

Stage 5: Superordinate/Subordinate
Relationships

Tlunking about the relationships among groups of ob-
jedts dnd 4 superordinate conception of them marks the
stage of develupraent that appears at about age ten Such
thinking realizes that if one collection of objects 15 1n-
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cluded in another, then all the objects in the smaller group-
ing are but a part (some) of the larger. Conversely, some (a
part) of the larger class is all of the smalier.

One use of this stage of thinking is evident as deduc-
tive reasoning that logically makes inferences between the
more general and the less general: A/l women are mortal
All queens are women Thus all queens are mortal

The conclusion of a deductive argument is simp'y an
explicit statemer:t of something that is implicit in the prem-
1ses. Its validity or consistency can be certified by logical
considerations alone, usually through a iransitivity of
implications.

Some callvtoots are berbitods All herbitods have four
iegs Therefore, which of the following must be true?

1. All callytoots have four legs

2 All herbitods are caliytoots.

3. Some callytoots have four legs.

4. It cannot be determined whether 2ny of the abuve

are true
Teachers can substitute real concepts for make-believe
ones (try ‘'mammals’ for ' callytouts™ and "dugs” fur * her-
bituds ') without interfering with the wogie of the thinking
represented by this stage

Priur to this siage, children use saperurdinate words
synunymouush with suburdinate words For example, they
use the word bird’ (whici dues not exist in any redl way)

FIGURE 5
Examples of Thinking: Stage 5

CARNIVORA

Felidae
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FIGURE 6
Examples of Thinking: Stage 6

24 + 32 = (3 x 8) + (4 x 8)
(3+4) x8
7 x8
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ior a particular bird, such as a canary, a robin, or an eagle.
At this stage, children can conceptualize the abstractness of
“bird” and similar superordinate terms such as “justice,”’
“freedom,” “specific gravity,” or “phyla,” but only if the
proper experiences have been made available for the con-
ceptualization to take place

The logic required to understand relationships is the
major thrust of thinking at thus stage. For it to develop and
be useful tu the student, curriculum materials must provide
opportunities to do such thinking. For educators, this is the
real objects and experiences to the abstractions that can be
derived from them or the abstractiuns that represent them
(such as metaphors). This cannot be done by memorizing
definttions. It can be done only by encouraging students to
think about the relationships among objects or ideas.

Stage 6: Combinatorial Reasoning

As the next stage unfolds, at about age 13 (Lawson and
Renner, 1975; Lowery, 1981b), the student becomes more
flexible 1n her thinking. She can organize and then reorga-
nize a collection of objects or ideas in different ways, while
realizing that each way is possible at the same time and that
the choice for an organization depends on one’s purpose.
Fui example, if a student 1s given a set of books with the
identifying characteristics of size (nurnber of pages), shape,
color, and content, she realizes that the books can be orga-
nized on the basis of: size; shape, color, content; size and
shape, size and color; size and content; shape and color;
shape and content, color and content, size, shape, and color,
size, shape, and content, shape, -olor, and content; size,
shape, color, and content. Giver: the goal of locating infor-
mation, she selects only the content as the orgaimzing at-
tribute because the other attributes are not useful to
achieving the goal. Given a different goal, such as the deter-
muinauon of the ratio of books with fewer than 100 pages to
those with more than 100 pages, she reclassifies the books
for a different attribute to achieve that goal
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Simularly, solving problems that imohle the identifica-
tion dand systematic testing of cach varable reguires ths
stage of ability to separdte vartables by eaclusion For ex-
ample, factors that influence the rate of swing of & pendu-
lum are determuined by 1solating possible facturs and test-
g the m one at « tme, while all others are held constant

Schools must nut continue to teach at the upper giade
levels the way they teach at the edrhier levels, making only
the content more abstract Students need experiences ap-
propridte tu the tinking they are learming If such expen
ences dre nout provided at this stage, many students, d4s
adults, sl e unable to Wdentify and solate the pussible
combinanons of relationships mvolved 1n complea prob-
lems they will face i their personadl and professional Ines

Stage 7: Flexible Thinking

When flexible thinking appears, about age 16 (Karplus
and Karplus, 1972, Lowery, 1981a. Lowery, 1981b), the stu-
dent becomes able to develop a framework based on a log-
1cal rattonzle about the relatonships among the chjects or
ideas i the taxonony, while at the same ume realizing that
the arrangement s one of many possible unes that eventu-
iy may be changed based on fresh insights

This stage of thinking can deal very flexibly with com-
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plex situations Each field of endeavor produces new
knuwledge and further ideas Resolutions to problems and
knuwledge generation often take many forms. The field of
scrence 15 noteworthy for its examples. Darwin organized
ideas concerming how all hiving organisms are related and
formulated a comprehensive theory. Einstern did the same
for the physical world Mendeleev demonstrated this stage
of thinking when he logically ordered the more than 50 dif-
ferent elements known 1n his day. His first Feriodic Chart of
the Elements clearly indicated the existence of elements not
yet dentified Mendeleev predicted, in advance of seeing
the elements, their weight and other important properues.
This brological sequence of human thinking capabilies
takes us wonderously frum the early establishment of ob-
ject permanence to the conceptualization of permanence
and consistency among objects and events we have never,
and may never, experience because of distance in nme and
space!

Educational Implications

The notivn of stages 15 more thaa the sequenual pro-
gressiun of thinking development It includes the pattern-
ing of responses throughout the sequence and the ume pe-
riods necessary for consovhidating each capability,

GLYCOGEN,
STARCH

FIGURE 7
Examples of Thinking: Stage 7

AV
Glucose 2 Glucose 6-Phosphate }-——l fructose 6-Phosphate I
DP

ATP | ADP

Fructose 1,6-Diphosphate I

V1hydroxyacetone Phosphatelf ;I Glyceraldehyde Phosphat?l

NAD

l 1.3-Dxphosphog!yceratel

ATP | ADP HADH

IPhosphu-'nolpyruvateH 2-Phosohoglycerate |<——| 3-Phcsphogliycerate |

ATP | ADP

rPyruvdte '_L°l 2 lartate I
NED

DNA

Embeen-Meyerhof Pathway

ERIC

Aruitoxt provided by Eic:




E

THE BIOLOGICAL BASIS OF THINKING

Develupment of the seven brologically bascd stages de-
scribed here 1s invanant (Inhelder and Praget, 1964, Kofsky,
1966, Allen, 1967, Hoouper and Sipple, 1974, Kroes, 1974,
Cowdn, 1978) and mvoulves 4 sequence common to all cul
tures (Bruner and others, 1956, Price-Wilhams, 1962, Lovell
and others, 1962; Schmidt and Nzimande, 1970, Wer and
others, 1971, Lowery and Allen, 1978, Cowan, 1978), a hier-
archical integration of lower to higher levels, and a gradual
consvlidation in formation that unifies behaviors, concepts,
and skills The resultis a broad structural nemwork of mter-
related capabilities appearing, not all at once, but within a
farrh narrowly defined period followed by a plateau of sev-
eral years Tor thir king to develop properly, g very long
childhood 1s necessary—one 1n which the youngster s free
from having to carry out survival activities unul all che
stages are 1 place This 1s why humans have a longer, bio-
logically determined childhood than any other aniimal on
earth Pierce (1977) said it this way,

Although at anv stage of development, naware 1s preparimg us
for the next stage, the beauty of the system 1s that we are con-
scaous of nune of thrs Idealls, we must fully accept and exist
within vur develupmental stage and respond fully o us content
and poussibihties: This means that every stage 1s complete and per-
fect within ntself The three-year-old 1s not an incomplete five-
year-old, the child 1s not an mcomplete adult Never are we simplv
on our way, always we have arrived Everything 1s preparatory 1o
sumething else thadss in formauon

The 1importance of this biological basis for the de l-
vpment of thinking 15 too often vverlovked by educators
The periodic rapid increases 1n brain growth (perhaps the
establishment of cellular networking) coupled by the ap-
pedrance of new, content-free thinking capabilities (wlhich
overlay earlier capabiliies contaming content) are fol
lowed by plateaus (time pertods that allow new capabilines
to become integrated, used, and made funcuonal) Unfor
tunaich, the organtzation of curricalum and weaching 1in
American schools and textbouks reflects an assumed, con-
stant continuum of the thinking capacities of learners

Most teachers are fumilar with and trained 1n the ver
tical sequencing of content skills and concepts constantly
increase 10 complexity as students move through the
grades, curriculum expectaaons for a student’s perform
ance are constructed upon the indices of school grade,
chronulogical age, or achievement scores rather than upon
individual cogmine and affective development indices

In the competitive, sodial context of schools, educators
try tG deeelerate the stages of developaent through schioul
intervention (Furth, 1977) They act as of the distance from
childhood o intellectual adutthood 1s measured only 1

.rms of quaatity— students dcquire more experience,
greater mformanon, and broader knowledge as they grow
vlder This ts an incomplete view of intellectual growth The

most signrficant ditierences between youngsters and dults
rest i the nature and quahity of therr understanding As
youngsters develop, they pass through ways of thinking,
cach representing o different organization of eaperience,
informanon, and knowledge, and each leading to avery dif-
ferent view of the world

In our current educational system, many students pro-
gressively lose control over therr own rate and sense of suc-
cess (Collins. 1974, Covington and Berry, 1970) The rea-
sons for this are hughly complex, but two aspedts relaied o
the bology of thinking seem to be constructive

1 The putential for success diminshes 1n relation to
the degree of mismatch between content and thinking ca-
pability during a plateau period

2 As persunal evaluation becomes official evaluation
in formal schooling, the mistakes and errors that are a nat-
ural part of learnming become msiterpreted as fatlures
Students become motvated to work for extrinsic, ssmbolic
rewards, such as gold stars and grades or 1o please adults,
rather than for the sake of exploration and learning

When cognitively mismatched content 1s accompanied
by eaternal eapectations and rewards, the standards for
suczessful performance are exiended beyond the reach of
many students Over ume, students are hkely to lose confi-
dence and develop a sense of fallure The result may con-
tribute to developmental dysfunction—a slowing down or
solidifying of stages plus asynchrony (very good perform-
ance in some things and very poor 1n others)

It 1s important for curriculum and instruction to reflect
the biological basis for thinking A borizontal curriculum
15 une 1n which students are challenged to use a particular
stage of thinking with different materials at various levels
of abstraction without the progressive requirement of hay-
ing to be at a moure and more advanced developmental
stage The model allows students at an dentified stage of
developrient to explore many experiences within and near
that stage Teachers do not compare a student’s progress
with that of ether students, but rather select worthwhile ex-
periences appropridate to his or her stage, organize them
for meaningful interpretation, and vrchestrate them to pro-
voke the student s thinking Numerous rescarchers have
helped to validate this model 1n the scences (Askham,
1972, Loggns, 1972, Lowery and Allen, 1978) and 1n mathe-
maties (Ginsburg, 1977, Langbort, 1982, Rupley, 1981)

The essew ¢ of the approach is derned froen the bio-
logical basts fur the thinking—the thinking capabthits 1s 1n-
dependent of the objects involved it a given task Students
expenience small, sequential steps of equilibration through
an nexhaustible set of pussible expericnces. For exampie,
a teacher might design sorting tasks to challenge a student
who is at or beyond Thinking Stage 2 (comparing the
known to the unknown ) by asking the student to ind from
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Examples of Thinking
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an array of marbles two that are alike on the basis of first
one color and then another The activity can be done with
other objects using colors or other physical properties In
each variauon, the thinking capabitity required remains
the same—pairing two objects on the basis of a single
property Studies show that when instructed n this way,
students’ thinking capabilities beconie more prohcient and
transfer more eastly to new tasks

The horizontal curriculum approach can also be used
to extend stedents toward abstractions without requiring a
lugher stage of thinking For example, if a student who 15 at
or beyond Thinking Stage 3 (putung things together) can
group all objects within a set so that they logically belong
together, the action 1s considered to be firsthand or con-
crete The action involves mampulations of real objects and
not abstractions of reality. The student who can do the log-
ical, concrete acton has the potent 1l to impose the same
thinking on pictorial representations of reahity without hav-
ing to be at a more advanced stage Pictorial representa-
tons are considered to be one step removed from reality:
Again, without having to be at a more advanced stage, the
same student has the potential to successfully carry out the
same thinking on symbols and abstractions that are several
steps away from reality

Experiences designed to make use of thinking capa-
bilities may provide sigmificant cognitive and affective ben-
efits by allowing students to perform progressively chal-
lenging tasks that are within a realm of potential success,
while the accelerated and often mismatched verncal
schemes may be inviung failure and erroding self-worth
The honizontel curriculum model allows teachers to be
teachers having purpose for and power over materials
rati,2r than managers who keep track of places and pages
in order not to interrupt the sequence dictated by the
materiale

Our biological heritage provides us with a sequenr ¢ of
thinking capabilities and a set of physical tools that contrib-
ute to the establishment of each thinking capabihity Origi-
nally designed to enhance our (ivnees for survival, the 1n-
terplay between thinking and actions has brought about
understandings about the world that transcend the imme-
diacy of survival We have the letsure to fantastze apd con-
template. We create through art, i »ic, and construction,
we imagine and communicate thr. h books We explore
frontiers that are beyond the tangible and experrtential Ed-
ucators must understand the heritage in order to appropri-
ately select and sequence worthwlile experiences for stu-
dents and to enhance their ability o think well An
understanding of the biological basis for thinking can lead
to the conceptualization of a school curriculum far more
responsive to the realities of how humans learn and to the
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intellectual differenc es among students at all grade levels,
from early childhood through adolescence
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Cognitive Levels Matching and
Curriculum Analysis

Esther Fusco

There are one story intellects, two-story intellects, and
three-story intellects with skylights All fact collectors who
bave no aim beyond thewr fucts ure one-story men Tico
story men compare, redsen, generalize, usimg the ldbor of
Sact collectors as thewr vwn Three story men dealize,
imagine, predict—then best dlunandation comes from
above the skylight

—Olnver Wendell Holmes

1ve years agu the staff of the Shoreham Wading Rive:
School District developed an inservice program de-
signed o promute students” cogrive development
Inmually, five staff members attended a course at Brandas
University designed by P K Arhn and H T Epstein The
course, Cognitive Levels Matching (CLM), refers i 1ts
broadest sense to teachers’ ability to employ both formal
and informal assessments w deternune students’ cugnitive
levels DBased on these assessments, the teachers adapy cur
ricular tasks and guide students” acquisition of know ledge
and problem-solving abilities  ways consistent with ther
cognitive abilites Tu do so, teachers need w
1 Understand cognitive developmental princples
2 Understand the methods Gf assessing studenes’ cog
muve abilities
3. Develop the abudity to analy ze and modify the cog
nitve demands of schoul-based experiences
Thus, acquistion of 4 developmental perspective and
creation of a “match” are central enets of the mservice
pregram The term “match™ recognizes and stresses the
importance of fitung learners’ abilities with certdin tasks
“The environmental circumstances foree accommoda
uve modifications 1n schemata unly when there 1s an ap

propriate miatcdt between thie atcunistauces that o Aduld en-
counters and the schematd that he already assinnlated into
his repertorr™ (Hunt, 1961)

Hunt's approach stresses the matching process in
teadlung by encuuraging the anaiysis of already assimilated
schemata of an individual and the newly presented task or
carcumstanee Hunt cunsidered this process difficult since
such assessment can only be conducted through observing
behavior, listening as individuals express themselves on
particular matters, and awareness of individuals’ past ex-
periences This 1s further complicated by the need to ana-
ly z¢ individuals’ potenual mtellectual abihity:

The first CIM course presented at Brandeis was con-
sistent with Hunt's viewpuint and alsu embuodied Praget's
stages of intellectual development The course has been ex-
panded since then and now incorporates the work of other
cognitive developmentalists (Arhin, 1977, Elkind, 1976,
Sigel, 1978)

Such an approach requires that teachers become re-
spunsible educatuonal leaders and model reflecuve think-
ing by designing environments conststent with the princ
ples of cogmiive development. To create this environment,
they must assess the cognitive femands of the task and the
cognitive abthties of the students, and then systematcally
tand uften spuntancously ) match the two. From this ap-
prcach, another tenet emerges—one that seems somewhat
revolutonary  the teacher 1s responsible for the develop-
ment uf thinking 1n the dassroons Thus, the teacher serves
ds the instructnional leader and deasion maker, mediates
learning, and structures the classroom environment 1n a
develupmentally appropriate fashion This goal 1s currently
bemg acconsplished in our system

The dynamic matching process advocated here has
been comned ' thinking on your feet,” Acquining this think-
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g teachng abiht does not imolve massinve school reor
gdnization, but imstead, recognizing the dasstoom’s mulu-
dimensiondl components Teachers 1 such classrooms
understand the cognmitive demanas of the task and then
<nft, refocus, extend, create, elaborate, and shape the
learning to enable students to construct their own knowl-
edge There 1s an adnussion here that knowledge does not
reside outside the Children, nor can it be poured into then
Rather, learming 1s viewed as a constructed process that un
folds withim each student .

Over the vears, the CLM course has been restructured
as we have learned more about the relanonship of devel-
opmental perspective to the teaching learning process The
intual six-credit graduate course pres 2nts th2oretical back-
ground Advanced courses are designed to implement the
first course’s godals One major component teachers must
focus 0 15 cognitive assessment of the curriculum

To assess the cognitive demands of curesculum, teach-
ersn ot Airst decide what concept or task they want to pre-
sent and recognize the steps neolved in the presentations
Once this 1s accomplished, teachers consider the cogaitive
schematd (Inhelder and Praget, 1958) that the curriculum
deniands of the students Teachers who have completed the
introductory course may miualh refer to the Concrete and
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Formal Stage Concep..  Jle tor assistance in determiming
the schemata necessary for understanding the thinking a
concept or task requires, but eventudlly they will be able to
do this automatically (Figure 1)

Examples of Cognitive Assessment

Several illustrations may help clanfy the cognitive as-
sessment process The first dedls with understanding al-
phabetizauon, which requires students to be able to.

I Recogmze letters
Comprehend the word “mitial.”

Recall the order of the alphaben
Understand the words, “before,” “after,” "begin-
mng,” “nuddle,” and “end.”

5 Understand what to do with words that have the
same mmual letters

The cognitive prerequisites for alphabetizing are.

1. Simple classificauion (these are all “g"” words).

2 Sumple and double serauon (“g" words 1n order.
g4, ge, g1)

3 Class inclusion when alphabeuzing o second and
third letters (these g™ words are 1n the correct group and
order game, gate, gave, great, green, greet)

= W o

FIGURE 1
Concepts Associated with the Concrete and Formal Stages

CONCEPT DEFINITION ASSESSMENT

EXAMPLE OWN EXAMPLE

Simple classi‘ication the ability to
spontaneously group objects by one
attribute and be able to shift to another
attribute and regroup the same objects

are alike 1n some way

Attribue « « ~ks—nake groups
that are the same, gu together, or

1 Finding the ““short e’ and
“long €' words tn a list

2 Classifying amimals as meat
eating or non-meat eating

3 Discussing how two pictures
of patterns are ahike and how
they are difterent

Two-way classification the ability to
simultaneously coordinate two
attributes of objecis and group objects
by that coerdination

square Venn diagrams,

Matrices appleffiower, circle/

“I-shaped” dlassitication tash

1 Comprehending similes
2 Applying a grammatical rule
that has two coadhtions

Three-way classification the ability to
simultaneously coordinate three
attributes of objects and group objects
that share three attributes

Matrices shape’color/direction

1 identifying countries that
have the same three natural
esources

2 Grouping words

Flowers (plastic vs colors),
blocks (wooden vs colors),
cards (animals vs types)

Class inclusion the ablity to
understand and coordinate, in a
hierarchical sense, part-whole
relationships

1 Fractions

¢ Recogmzing the main idea of
a paragrapk.

3 States and capitals

4 Missing addends

Developed by Pk Arhin, University of British C ulumbsa, and the statt ot Shureham-Wading River in the Cognitive Levels Matching project
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FIGURE 1
Concepts Associated with the Concrete and Formal Stages
(Continued)
CONCEPT DEFINITION ASSESSMENT EXAMPLE OWN EXAMPLE
Simple Seriation the ability to order a Sticks of graduated sizes 1. Getting in hine according to
set of objects along some relevant Stacking cups size
dimension such as size People preces 2 Putting events tn a story In
order
Duuble Seriation the abihity to order Cups ordered by size and n 1. One-to-one correspondence
one set of objects according to some relation to sticks, which are also 2 Copying words from the
relevant dimension and to order a ordered by size or some other board to paper.
second set of objects along a relevant dimension 3 Alphabetical order
dimension n refation to that set of
objects
Number Conservation recognizing that  Two rows of €-10 blocks, which 1 Basic addition and
the property of number does not aresetupinat-i subtraction facts
change 1n relation to a set of objeuts correspondence and then one 2 Different representations of
regardiess of hcw those objects are row 1s pushed together the same number
arranged as long as no operation (+,—)
15 performed on them (The operation of
reversibility supports this
understanding )
Quantity Conservation recognizing Two balls of clay, the size of a 1. Pouring coke mto different
that the property of quantity dces not ball 1s changed after child sized glasses
change {as above) establishes that both balis have 2 Distnbuting matenals
the same amount of clay
Length Conservation recognizing that Two pipe cleaners of equal 1 Concept of umits of measure
the property of objects called length length Displacement of one of 2 Distances of cities and
does not change (as above) (The the pipe cleaners or the curhing countries from each other
operation of compensation also up of one 3 Number lines and time lines
supports this concept )
Weight conservation the ability to Two balls of clay, a pan balance 1 Scientific concepts of density,
recognize that weight does not change Estabhish equivalence and then mass, and gravity
when the shape and form of an object 1s  alter the shape of one ball so 2 The solar system
altered unless the object 1s operated on  that it “teels” highter 3. Stress on bndges, and so on
by addition or subtraction Requires the
operation of compensation
Volume conservation the recognition Two cylinders of equal size, one 1 Interior and exterior volume
that volume does not change even it the  of brass, the other of aluminum, 2 Displacement of volume
form of an object 1s changed, unless 1t and two breakers of water with 3 Mathematical understanding
1s operated on Requires multinhcative equal water levels. of volume
compensations—namely, even though The islands problem with two 4 Analysis of closed systems A

the form of the object 1s changed, what
the volume gains or loses in one
dimensicn 1s compensated for by wiat
it gains or loses in the other two

sets of blor
Clay balis ,
of water

the two beakers

change 1n one part of the
system affects all other parts

Formal scheme—Multiphcative
compensations see defimiion above

Same as above

Same as above

5

Centrifugal force

Formal scheme—Probability the ability
to develop a relationship between
confirming and possible cases, with
both beginning to be calculated as a
function of the combinations,
permutations, or arrangements
compatible with the given elements

Five red, five blue, and five
yellow beads in an open box

1

2

Figunng the odds 1n a ganie
ot chance

The Iikelihood that a
particular political event will
occur given several
preconditons

Continued
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FIGURE 1
Concepts Associated with the Concrete and Formal Stages
(Continued)
CONCEPT DEFINITION ASSESSMENT EXAMPLE OWN EXAMPLE
Formal scheme—Correlations the Cards with people who have 1 s there a relationship

abihty to conclude that there 15 or 15 not
a causal relationship, whether negative
or positive, and to explamn the minonty
cases by inference of chance vanables
The task for th » subject 15 to find out
whether there 1s a relationship between
the tacts described by two or more
variables when the emnpincal
distribution 1s irregular

brown or black hair and blue or
brown eyes

Different sets of cards with 2
objects that vary in two or more
dimensions

between economic condition
and social protest?

Is there a relationship
between hours of sunshine
and plant growth?

Is there a relationship
between movie genre and
socto-historic and cultural
events?

formal scheme—Combinations the
abihity to systematically generate all
possible combinations of the ivens
when a problem’s solution demands
that all possibilities be accounted tor

Qualhtative analysis
problems—chemistry
Vanation of ingredients for a
spectific recipe

Meaningful combinations of
beginnings, middles, and
ends 1n wniting tasks

Formal logic the ability to reason using
propositions based on a formal system

Syllogrstic reasoning
“Ifthen.”

Making inferences
Separating facts

. Literary cnticism

Formal scheme—Proportional
reasoning the ability to discover the
equality of two ratios that form a

propartion

Understanding analogies
Ratio and proportions
Making drawings to scale

formal scheme—The cocrdination of
two or more systems of reference the
ability to coordinate two systems, each
rvolving a direct and an inverse
operation, but with one of the systems
n a relation of compensation or
syminetry with respect to the other This
represents a type of relauvitv of

thought

Understanding and
compar:ng pohtical or
economic systems.
Developing a political
ideology.

Generating multiple solutions
to problems depending on
multiple contexts
Interpreting alternate
historical accounts or
interpretations

formal scheme—Mechanic al
equilibrium  the ability to
simultaneou.ly make the distinction
and the irtrnate coordinatior ot two
complementary forms of reversibihity —
nversion and recip-aeity

Develop'ng an understanding
of work and energv

Forms of conservations beyond direct
verification the ability to deduce and
venfy certan conservations from their
imphed consequences Developing a
chan of interences through which
conservation can be ventied by
observing only effects

3
Electronic analog with five 1
buttons and a hght source
Chemical combinations tasks 2
Tokens tasks

3
Most tasks that assess tormal 1
schemes employ vartous logical 2
propositions, 3

4

5
Balance beam problem 1
Projection of shadows 2
“Mr Big/Mr Smal} 3
Snarl/path problem 1
Cychists problem

u

3

4
Piston problem 1
Conservation of momentum 1

problem with six suspended lead
sphieres

Developing an understanding
of momentum
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4 Hierarchical classification (these are ordered prop-
enly fee, fit, got, grace, help)

In constructing the learning expenence, teachers con-
sider the task analysis and cognitive prerequisites Stu-
dents’ undersranding of alphabetization can be assessed
when such information is available, since the teacher can
observe their performance and determine whether their
demonstrated knowledge is appropriate to the task

Examples of cognitive assessment are numerous in lit-
erature Seventh graders read Sounder and engage in an
acuve class discussion The teacher asks what Armstrong
{1972) meant when he wrote, “Cabin quiet was lung and
sad " In asking this question, the teacher recugnizes that
the students must comprehend the imaginary relationship
and comparison the writer has created The abulity to un-
derstand this analogy or meaphor involves transposing the
qualities of people, ume, and cabins Determining this
comparison requires the students to first organize and
classify the information and then reason proportionally
Thus, the cognitve demands require the use of the sche-
mata classification and proportional reasoning

Social studies provides sull another curriculum ex-
ample for determining cogniuve levels Suppose an 8th
grade history teacher discusses the concept of tanffs The
teacher’s goal is to enable students to comprehend what
taniffs are and how they serve as another source of revenue
for the government

The cognitive schemata for comprehending tanffs and
related concepts include

1 Classification (qualities and attributes of terms such
as import. export, free trade, tariff, foreign trade, and
revenue)

2 Coordination of two or more reference systems
(comprehending the symmetrical relationships that exist in
free trade, international trade, reciprocal trade agreements,
and government revenues)

3 Conservation beyond direct venfication (under-
standing the balance of trade and payment)

4 Proporuonal reasoning (understanding the rela-
tionship of taxes to quanuty, rates, and needs of country )

5 Correlational reasoning (developing an awareness
of kinds of tariffs, their purpose, and how they are levied,
their effects on industrat development, job protection, and
prices)

As a final example, science courses also offer oppor-
tunities for cognitive assessment Photosynthests 1s an ab
stract concept that requires some understanding of the
physics of light, che..ucat structure and reactions, diffusion,
and the biochenucal basts of organismic activuies The
comprehension of this concept requires formal logical rea-
soning because 1t presupposes that students are able to use
the following processes

1 Classification, to comprehend the attributes of
terms such as chloroplasts, molecules, energy related to
work, wavelengths, photosynthests, glucose, chlorophyll,
and electromagnetic radiation

2 Correlational reasuning, to comprehend the causal
relationships between white light and the band of colored
hght, and CO, and blue/yellow bromthymol.

3. Cumbinatorial reasoning, to recognize what 1s re-
quired 1n plants for photusynthesis to take place, the types
of light essenuial for plant growth, and acuvities that are
necessary for plants to produce sugar or starch

4 Proportional reasoning, to understand the number
of chloruplasts 1n each cell and the quanuties and sub-
stances necessary for photosynthesis.

5. Conservation beyond direct verification, to deduce
and venfy the consequences of chlorophyll's reaction to
white hight

Applications of Cognitive Abilities

Once assessment 1s complete, the teacher constructs
activaties that reflect an understanding of students’ various
cognitve abiliues. Suppose the teacher has had a group of
students read Tiventy-One Balloons, by William Rene du
Douis (1947). The teacher has assessed the students’ cogni-
uve levels and thus might use the following acuivities to deal
with the group’s cognitive range as students read Tiventy-
Ore Balloons The cognitive schemara hsted next to the ac-
tivity indicates the thinking skill the teacher anticipates em-
phasizing and each acuvity specifically related to the
beok’s content.

1 How many different ways, both old and new, can
you think of that people use to get from one place to an-
other? (Classification)

2 Create a club you would like to join Describe the
rules and regulations for granting membership. Choose
two people as hunorary members, and tell us who they are
and why vou selected them (Classification, correlational
reasontig)

3 Imagine that an emergency has just happened and
you only have ten minutes to get out of your house safely
What would you do first? Second? What would you take
with yow Why? (Spattal-temporal relationslups, seriauon,
correlational reasoning)

4 You are Thomas the Travel Agent. Andrea the Adven-
turer conmes 1nto your office with 4 request. She wants you
to design the most unusual 1tinerary you can for he- tnip
Be as creatve as you ke, just remember that your plans
should begin with the date of departure and include all the
necessary information for 1t to be a successful trip for this
famous customer You mnay want to call a travel agent for
helptul informauon Have fun with this (Correlauonal rea-
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soning, frames of reference, classiiication, spatial-temporal
relationships, and formal logic)

Conclusion

This chapter has focused on the cognitive analysis of
curriculum, which 1s merely une dimension of the process
Other compunents of Cognitive Levels Matching are the -
formal and formal assessment f students’ cognitive abili-
uies and the systematic matrciung of students and curricu-
lum Each component 1< vital ana integral in constructing
classtooms that are dedicated to facilitating cognitive
development
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Developing Lesson Plans With
Cognitive Objectives

S. Lee Winocur
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Solutions to the significant problems facing modern
soctety demand a widespread, qualitative nmprovement in
thinking and understanding We are slowly and panfully
kecom :g aware that such diverse contemporary chal-
lenges as e.rergy, population, the entironment, employ
ment, bealth, psychological well-bemg of mdetduals and
meanmgful education of our youth are not bemg met by
the mere daccunudacon of more data or the expenditure of
more time, energy or money In view of the mcreasing
pressures imposed on our society by these problems, many
responsible thinkers have realized that we cannot sit buack
and bope for some technological mvention to cure ot so
cial tlls We need a breaktbrough mn the quahty of dnnking
employed both by decision makers at all fevels of socien
and by each of us i our daily affawrs

—Robert Ornstem

or the past six vears, the Center for the Teaching of

Thinking ot the Orange County Department of Edu-

cation has been designing and testing curriculum
materials and mstructional strategies to help students ac-
quire hugher order thinking skils This etfort, called Proy-
ect IMPACT (Improve Mimmmal Proficiencies by Activating
Criical Thinking), has resulted 1 a professional traming
program for teaching thinking skills supported by 120
model lessons

Enhancing Student Thinking

The goal of teaching thinking skills is based on a veny
different set of assumptions than those inherent in trads
tional practices Teachers who successfully teadh the IM-
PACT program assume that

All students are capable of lngher-level dinking
Thinking skills can be taught
Thinking skills can be learned

® Thinking skills are basic w the learning process

@ Thinking 1s best inoduced in a2 socal conteat.

To accomplish our goal of enhanang student thinking,
we needed to bridge the gap between tradittonal instruc-
tonal design, which 1s rooted i behavioral science, a4
the new designs of cogitive psychology The IMPACT
model serves as a framework for mtegrating behavioristic
lesson elements—such as performance indicators, direct
mstruction, practice, and evaluaton—with cognitive strat-
egies for describmg mentud processes Although primitive
and ‘mperfect, the lessuns provide evidence thae thinkimg
shalls can serve as both the purpose and the product of
learning experiences

The mstructional design concentrates on three spe-
cihic factors of cognitive theory that affect decisions by the
teacher in plenning the lesson. content, constructs, and
conditions Content involves separatng the curriculum mto
1ts component parts so that it can be assunilated casily by
the learner Constructs are factors that ensure that learners
bring the appropriate schemata or cognitive constructions
to the learning situation Conditions have to do with se-
quencing learning events and supplementing mnstructional
approaches to mclude those that have been shown to pro-
mote cognitive growth

Content

Our intention was to wedse the eadung of knowledge
of mathematscs and language arts with mstruction in the
thought processes underly g those disaphines  In deter-
minng our strategy, two posttions emerged First, although
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spedfic cognitine skalls had been solated, the lessons were
to emphasize the nterrelatedne.., of reasuning processes
with content Fur know ledge w be translated t; new situd-
tions, thinking must nut be addressed as 4 separdte subject
We would luok fur ways o pronwote lugher level reasoning
as an tegral part of any lessun Second, the lessuns were
to focus vn existing educativnal goals The teaching writng
team wds adamant that no new content be added 1o therr al
ready overburdened curriculum

To systematically organize the teaching events related
to thinking, ae Iy pothesized that specific skills might be
sequenced to create an vverredching structure, a frame-
work pussessing internal coherence Ausubel (1957) had
pruposed that cognitive structure could be organized hi-
erarchically with lughly inclusive concepts subsunung less
inclusive subconcepts We found that 1t was pussible to se-
quence thinking skalls in this way.

The Universe of Critical Thinking Shalls (Figure 1) ur-
ganizes the skills su that we can teach the apphcanon of
thinking in any content area Derinved from the wourk of Pi
aget (1958) and Ensus (1962), and Winocur (1981) and val
dated procedurally by IMPACT teachers in therr class
roums, the placement of shalls intu categories 1s based un
the 1dea that sume less comiples skills are prerequisite o
the understanding and application of vthers The ratonale
for the arrangement, therefore, depends on g factor of 1n
clusiveness The more inclusive of other skills, the higher it
15 placed un the model The arrangement of skalls also rests
vn the assumpnon that thinking 1s based un an ability o
apply cacli shall independently and combine and sequence
them to furnm a strategy Although the position of skalls
within cach category remarns somewhat arbitrary, the
three levels of the taxonomy reflect the theoretical devel-
opment of cogmtive ability

The design or urgamization of sktlls can be eastly re
lated to cach disapline Reading, for example, makes use of
shills listed in all three levels Good readers mahke predic
tions Js they read We found that the abiliyy to predict ac
curdately presupposes and depends un the abihiy to ob-
serve, distinguisi, redeyvant data, wdenufy patterns, and infer
cause-effect relationships. Systemauc attenton to the pro-
cess of predicting and to explicit instruction in that skill
and 1ts prerequusites is fundamental to better comprehen-
sion The idenufication and ordering of the skills i the tax-
onony allows a teacher to select, blend, and sequence the
skills and thus manage the teaching learning event

To prepare lessons aimed at developing cogniune
skills, teachers must understand eacly skut and how it re
lates tw both the curnculum at hand and to other skalls Use
of ihe fransework simplifies the task o decloping cognitive
ubjectines for lessons because 1t allows us (1) to break
down complex learning vutcomes 1ntu component parts
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(for example, anah ze standard objecuves o determine
whether or not sufficient instruction has been pruvided w
complete a task), and (2) w denufy the thinking skills pre-
requisite tu the learring if re-teaching 1s necessary.

Not all disciplines emphasize all skills Standard math-
ematics content, for example, may not require instruction
1 fact and upinon or iWdentification of puints of view, How-
ever, 1t dues incorporate all of the enabling skills, sume of
the prucesses including 1denufying relevant vs. irrelevant
information, cause-and-effect relanonstips, and the form-
ing of generahizations, as well as deducuve logic at the op-
erations lever Although it may not be appropriate tw teach
atl the skalls tn each course, 1t 15 pussible o cvordinate the
effort su that students are exposed to instruction n eack of
the skills during une class or another

The taxunumy serves nstruction in two ways. First, if
prerequisite component skills can be taught by a known
method, the model can be used to prepare the task. analysis
uf & complex skill as a way uf reaching the entire ubjective.
This approach of reducing complex ubjecuves into sets of
simply taught vnes 1s popular among behavior-uriented ed-
ucators, 1t works well with students who enter instruction
with Iittle or nu knowledge of the skill being taught. In this
wase, the skill 1s eaplicitly desenibed and modeled by the
teacher and practiced by the student during the initia
phase of the lessun followed by applicanon to content
material

Asecond application, more appropriate for students fa-
muliar with skills, 15 to provide direct instruction only when
student performance indicates that application 1s lacking or
incurrect In this case, the teacher begins the lesson by fo-
cusing un the content and uses of taxonomy to diagnose
which skills are the svurces of error. The teacher can then
focus nstruction on the processes in question.

From the viewpuint of an instructivnal designer, tt1s
mpunant that there be continuity and relevance between
the ubjectives that are being developed for a particular les-
sun and vverall curriculum objectives Thas 1s equally true
for prucess mstruction as for cuntent The planner plays a
criticdl role in coordinatung, sumulating, and ensuring the
use of cogmuve skalls

Constructs

In uur search for instructional techimgues for transmat-
ting ratiwnal thought processes, we found that cognitive
psycholougy provided a powerful wol—graphic vrgamzers.
This instructional method mvolves the use of visual con-
structs ot diagrams as 4 commumecation aid for sy stemati-
cally mapping the urganizatuon of 1Wdeas and guiding inter-
nal dialogue IMPACT lessons tncorpurate a numuoer of
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FIGURE 1
Universe of Critical Thinking Skills

Apphcation

—

CRITICAL THINKING

Application

y

7.1 Deductive
7.2 Inductive

OPERATIONS

70 LOGICAL REASONING 8.0 EVALUATING

A

8.1 Judgment
8.2 Decision-making

PROCESSES
40 ANALYZING 6.0 INFERRING
4.1 Relevany 6.1 Meaning of
L Irrelevant Statements -+
4.2 Fact/Opinion €.2  Assumptions
43 Reliables 6.3 Cause/Etfect
Unrehable 64 Generalizations
65 Predictions
5.0 QUESTIONING 6.6 Point-of-View

1.0 PERCEIVING
1.1 Observing
1.2 Comparing/
! Cortrasting

\

2.0 CONCEIVING

2.2 Classifying/
Categorizing

ENABLING SKILLS

2.1 Grouping/Labeling

30 SERIATING
3.1 Orderng
3.2 3Sequencing
3.3 Patterning
34 Prioritizing

Copynight 1981 by S L Winocur

|

these constructs at various stages of the learning
experience.

Research on memory has produced somc valuable
generalizauons. First, the mind can concentrate un only 4
small number of elements at any une time. To be remem-
bered, complex information must be grouped and stured
intact so that attention can be focused on vther tupics. Sec-
ond, the task of searching the memory for manageable
amounts uf related information 1s easier «f that informaton
was stured with reference to some kind of framework. A

frame, or cognitive organizer, acts as a checklist, ensuring
that the student searches through appropriate areas of
memory in a systematic way.

To write an essay, solve a mathematics problem, or
summarize a reading passage requires more than locating
the currect answer. Students need a systematic plan for re-
trieving information, and for interpreting and recreating it
in a coherent fashion (Calfee, 1981 ). Explict training with
referen e o some kind of frramework makes students con-
sciously aware uf the need to search for, compare, and eval-
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uate various ideas 1n order to comprehend therr
relationships.

Collins and Loftus (1975) dentified several methods
for conveyving and restructuring the relationships of cun-
cepts within any domain In addition. the follow ing 1nstruc-
tional theuries are useful. advanced orgamzers (Ausubel,
1908, digraph analysis (Harary, Nurman, and Cartwnight,
1965), graphic urganizers Jonassen and Hawk, 1984), cug-
nitive maps, concept maps, spider maps, concept hierar-
chies, semantic feature analysis, and cross-classification ta-
bles (Jones and Friedman, 1984). Based on research on the
scaling of similarity judgments, these schemes require the
learner to consciously map the interrelativnship of prior
knuwledge, lucate anchors for new 1deas, and 1denufy gaps
ur deficiencies 1n their own cognitive structures.,

Performance ubjectives for cognitive lessons requare
the learner to correctly apply these frames as conditions of
learning. The following are three basic examples of con-
structs used 1n remedial language arts lessons with 7th and
8th graders.

Construct 1—Compare/Contrast

The teacher introduces a lesson 1n writing business
letrers by giving students copies of 4 business letter and a
persundl letter and asking them to denufy similarities and
differences, which they then plot un a Venn diagram (Fig
ure 2)

Construct 2—C~use/Effect

A cuombinatiun of a Venn diagram and mind-mapping
helps students urganize concepts surrounding the identfi-
cation of cause-and-effect reletiunships 1n a reading assign-
ment. In small groups, students first discuss the hy potheti-
cal causes for and long-range effects of school dropout.
Next, students anzlyze a reading passage and apply the
frame to elemeuts of the story (Figure 3).

Construct 3-—Concept Formation

A third scheme that has met with widespread accep-
tance is based on the principle of concept attainment. To
use this diagram apprupnately, the teacher constructs two
lists. The "In" list contains wurds ur phrases related t a
specific concept or rule, in this case adverbial clauses. The
"Out” hist cuntdains wurds or phrases unrelated tu that con-
cept. Students are instructed to hypothesize specific ex-
amples for the "In” column, and are cautioned not to dis
close the rule. By applying such thinking skills as
ubserving, comparing and cuntrasting, wWdenufying relesvant
and irrelevant attributes, and generalizing hypotheses, stu
dents generdate additional examples for the "In™ column. As
students uffer suggestions, the teacher wetes them in the
appropriate column, either “In” or "Out” (Figure 4, p. 92).

The acuvity concludes when the majority of students can
state the governing concept or rule.

In addition to its umque and game-like quality, use of
a frame encourages students to consider each element of a
situation separately, searching their memories for related
ideas. This 1s particularly helpful for learners at the con-
crete stage of cogniuve development, who have difficulty
cunsidering the multiple aspects of one ciement while hold-
ing several other elements constant.

Conditions

The IMPACT lesson format, based un the Hunter (1983)
model, incurporates the use of frames to introduce, model,
reinfurce, transfer, and evaluate the thinking process dur-
ing any of the following four stages of the learning
experience.

Stage 1—Orientation

In those lessons in which a thinking skill is to be
taught directly, teachers begin by presenting a situation de-
signed to perk student curiosity. The teacher graphs key
concepts and supporting details generated by large- or
small-group discussions, using the same advanced organ-
1zer that the students subsequently will learn and practice.
The construct in Figure 3 represents part of an orientation
experience

Stage 2~-Instruction

During nstruction, the teacher labels a thinking skill
used by the students during the discussion and then uses ¢
frame to model its application. Whether the topic is com
plex or simple, 1t 15 important that the teacher explicitly de-
scribe the mental strategies being performed while the
prucess is under way. For example, for the "'In Out” frame,
the teacher might describe the process as follows.

® Focus on several examples and nonexamples.

® Identify relevant attributes of each example.

® Coumpare and contrast attributes of the examples,
noting commonalities.

® Generalize a commonality of all the ¢xamples.

® Cumpare the commonahity to the nonexamples and
note the differences.

® Verify the attributes that distinguish the exarmnles
from the nonexamples.

Due to the sulective nature of the complex mental
performance, this descriptiun 15 imperfect. Yet we agree
with Beyer (1984 ) that this verbal sharing of the reasuning
prucess provides 4 model of performance needed by sume
students, and encourages each student to interiorize the
strategy. When the description of thinking skills perform-
ance 15 accompanied by application of a frame to the con-
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FIGURE 2
Comparing and Contrasting Using a Venn Diagram
Types of Correspondence

BUSINESS PERSONAL

part of heading date alone

part of heading address on envelope
impersonal language personal, gossipy
block format indented

typed production handwritten
singular purpose multi-purpose
formal style informal

Similarities

FIGURE 3
Causes and Effects Using a Venn Diagram/Mind-Mapping Scheme
loss of
wasting time friends

not studying poor
% g loss
limited of
views respect
- not attending POSSIBLE
no interes
POSSIBLE E
0SSl free EFFECTS
OF time SCI-?CEOL
SCHOOL negative
no funds DROP-OUT attitude pronest
less
fewer/ work
skills
. peer
sickness pressure

pay
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FIGURE 4
A Graphic Organizer for Generalizing A Rule
About Adverbial Clauses

What'’s The Rule?

IN

out

We wiil eat wihen the guests arrive.

If you don’t know where you're going,
it doesn’t matter how you get there.

The pass was completed even though
the quarterback had been tackled

Because of the grain shortage,
cereal products have doubled
n price.

You understand the rules of the
game.

| have a friend who may help

tent ared, the demonstration becomes all the moure power-
ful,

Stage 3—[’ractice

Here students «.¢ guided 1n the cunstruct o specific
sample items or situations. For example, to denufy the as-
sumptions imbedded in an advertisement, students might
use a m.nd-mapping organizer. The teacher moniturs the
performance, and students receve feedback from either
the teacher ur from a small group. For sume students, fur-
ther application of the skill raight be necessary prior to ap-
plying the strategy to subject-matter content.

How do students acquire mental routines that are the
basis for skilled performance? Irion (1966) recommends
practice with feedback. If guidance was adequate, the num
ber of umes a student has performed a task 15 a good 1index
to skall level It 1s alsu important for students to perform the
task 1n different situations su that they have experience 1n
adapung the performance to a variety of contexts.

Stage 4—-Transfer

The teacher introduces the application of the thinking
skill and the frame to new matenal from the content area,
carefully indicating those aspects of the learning closely
akin to the prior application. Use of the graphic organizer
during this stage greatly facilitates identification of the sim-
ilarity of the two learning situations and promotes applica-
tion of the thinking process to the new material.

Students describe, in their own words, the steps of the
skill application, and demonctrate application of the

graphic construct to the appropriate content material. Since
they have participated in discussions and have symbolized
their thinking on paper, they shouid have avzilable a strat-
egy that can then be used independently in the follow-up
exeraises. If students have had the opportunity to use a
frame in a vanety of experiences, they are more likely to
consider using it in 2 new setting.

Note that at every stage, use of a frame encourages stu-
dents to employ a thinking skill 1n a conscious way. Al-
though each skili undoubtedly is used in corabination with
uther mental processes during any lesson, direct instruc-
tion and application of the organizer emphasize one partic-
ular skill during each occasion.

Develupment of the IMPACT curriculum has broad-
ened vur view of the capability of teachers and students to
deal effecuvely and efficiently with information. Neither les-
son design nor curriculurn materials have required radical
change. Rather, 1n apg'ying the principles of infrmation
processing theory to instructional development, we have
found that the educational impact has had more to do with
instructional emphasi~ thap with program reformation,
more to do with an implicit view of students and learning
than with the details of a particular learning experience.

REFERENCES

Ausubel, D. P Educational Psychology: A Cognitive View New
York: Holt, Rinehart and Winston, 1957,

Beyer, Rarry 'Improving Thinking Skills—Practical Approaches.”
Pbr Delta Kppan 65, 8(1984). 556-560.

ERIC

Aruitoxt provided by Eic:




ERI!

DEVELOPING LESSON PLANS WITH COGNITIVE OBJECTIVES

Calfee, Rubert. 'Cogmtive Psycholog; and Educational Practice.
In Review of Educational Resec.rch. Edited by D. A Berliner
American Educational Research Association, 1981, p 21

Collins, A., and Loftus, E. "A Spreading Actnvation Theury of Se-
mantic Processing.” Psychological Revienw 82(1975) 107-428.

Enms, R. A Concept of Critical Thunkin,, Harvard Eduwcational
Review 32, 1 (Winter 1962): 81-111.

Harary, E, Norman, R. A.. and Cartwnight, D. Struc.ral Mudels An
Introduction to the Theory of Directed Graphs. New York
John Wiley, 1965

Hunter, M Mastery Teaching El Segundu, Calif  Tap Publications,
1983

Irion, A. L "A Brief History of Research on the Acquisition of

Skill " In Acquasition of Skill Edited by E. A Biludeau New
York: Academic Press, 1966.

Jonassen, D. H., and Hawk, P “Using Graphic Organizers in In-
struction.” Information Design Journal 61, 3 (1984). 58-68

Junes, B. E, and Friedman, L. B. Contert-Driven Comprebension
Instrintion and Assessment. (Technical Report) Alexandria,
Va. Army Research Institute, 1984.

Piaget, J. The Growth of Logic From Childbood 1o Adolescence
New York: Basic Books, 1958

Winocur, S. L. The Impact of a Program of Critical Thinking on
Reading Comprebension Remediation and Critical Thinking
of Middle and High Schooi Students San Diego, Calif.: U.S.
International University, 1981.

Aruitoxt provided by Eic:




E

PART V

hinking Pervades the
Curriculum

You are a bigh school principal Your school district
bhas adopted a “thinking across the curriculum” approach,
and all teachers will teach for thinking Your PE depart-
ment chairperson says, “No uay " Your voc-ed teacher says,
“That’s the role of ‘be science and math departments " Your

Joreign language department charperson says, ‘It comes
later, when they are fluent " Your counseling staff shuns the
task because “it'’s vutside their domain " You bave tv con-
vizize your entire staff that ea.b of therr disciplinies is based
on cognitite functions, the mastery of which permuts the
achierement of that discipline and its contents

~Thomas Kinoail

ceording o Ed Gurdon, Professor of Music at Temple
University, o create, recreate, enjuy, of remember

B music is a form of thought His term, "audiation,” 15
tv music what “metacognition” is to speech Whenever we
internally rehearse a tune, compose a melody, predict an
ending, or feel a beat, we are audiating.

During the last Olympic games, it was reported that
there were more psycholugists attending the players than
physicians The athletes were already periect physically,
mental “pumping” 15 what gave them the edge. Mental re
hearsal of athleue performance (the “Carpenters Effect”),
freedum from stress, and not being overly confident are
cognitine conditions that seem to enhance physical
performance .

Increasing amounts of research show that mastery of
any subject area or basic skill depends on students’ posses-
stun of certain prerequisite cogmiive abilies. For exam-
ple, «f students do not spontaneously analyze, compare, and
infer, they will never master the skill of decoding. More
dnll and practice would prove to be of little help.

All teachers would agree that such intelligent behav-
wrs as folluwing instructons, striving for precision, check-
ing for accuracy, perseverance, listening to others’ points of
view, and innuvation are basic to their discipline. Regacd-
less of their subject area, teachers want students to perform
intelligently. measuring twice before cutting is an indica-
tion of reduced in:pulsivity practiced in the shop and home
economics classrooms. Installing, remembering, execut-
ing, and evaluating a strategic plan of action is as basic to
the football field as it is to the science laboratory. Being
a'ert to, interpreting, and responding appropriately to en-
vironrnental cues is as much a survival skill in driver train-
ing as it 15 1n a successful marriage.

Pervasiveness implies that thinking skills are to be em-
phasized within existing subjects instead of being added as
a separate subject. In this chapter, several cummonly taught
subjects and skills are examined to determire the thinking
prucesses on which they are based. Wiz will not examine
all subject areas and skills, rather, we wish to emphasize
that prucess and content are interdependent and insepara-
ble. T teach vae without the other is meaningless indeed.
Learning is a process that engages and alters the mind.

Q -
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Some Thoughts About
Mathematics and Problem
Solving

Robert Wirtz

he note from schoul said Maraia needed extra work

with flash cords . . she 1s stull counting un her fin-

gers, and that's not fast envugh 1n +th grade.” Mar-
aa’s parents were surprised, they had learned that children
who are dependent un therr fingers can test out “at grade
level "—until 4th grade.

Maraa’s father found vut quickly what the teacher had
reported. When the card "3 + 7 = " wame up, Mar-
c1a used her fingers. '8,9, 10. . .1t’s 10" Her father compl-
mented her for getting the right answer, but with a note of
moral judgment, asked, "Why dun't you remember that?”

There was cunsiderable finger counting and mure,
"Why don't you remember that?” Frustration was mounting.

When the card with "5 + 5 = " came up, Mar-
c1a beamed and said "'10,” without hesitation. "Ah,” her
father thought, “an entry puint.” Su he found "5 + 6 =
" and put the cards side b, side un the table. He then
asked, "Now, how much 155 + 67" Maruia counted on her
fingers from 6 to 11 and said, * It's 11.”

“But Marcia, you know that 5 + 5 = 10; 6 is one more
than 5. So if5 + 5 = 10, how much is 5 + 67"

Marcia was confused and troubled. With brows knit
nghtly, she counted on her fingers from 6 to 11 and asked,
“Isn’t it 11, Daddy?”

“Marcia, don’t you see any connection between 5 + 5
and 5 + 67"

"“Yes, they both begin with a5.”

This chapter 1s excerpted from articles by the late Robert Wirtz.
Permussion t reprint has been granted by Curriculum Develup
ment Assuciaies of Washington, D C., and Munterey, Califorma

This first session ended with Macc1a knowing she was
an “Idon't get 1t,” and her father realizing he was an “I
can’t help her’

Everyone will agree rote memory and understanding
are buth essenual ingredients of mathematical fluency. Any
disagreements are limited to the relauve importance of
these two factors. It 15 enough for us to begin by recogniz-
ing the impurtance of buth. Any math curriculum must sug-
gest well-developed strategies for (1) helping all children
remember more 1n less time, and (2) helping all children
understand more mathematics. The standard curriculum is
stlent un both questions—or 1f not silent, certa.nly fuzzy
and not at all specific.

If one were to look for implied strategies in the tradi-
twnal curriculum, the following might be noted.

® Rute memory "'is a matter of sufiicient repetitions.”

® Understanding "is telling about an igea often
enough sv all children will eventually urderstand it.”

Such implications suggest an almost cumplete lack of
understanding uf both aspects of learning. They seem to
rest un sume kird o. accumulated wisdom and are useless
as strategies to overcome children’s difficulties.

Rote Memory

"

Why is it Marcia can encounter '3 + 7 =
countless times over four years and not remember the
answer?

Clearly, “sufficient repetitions” is not a productive tac-
tic for many children. A bit of analysis reveals that Marcia
has been practicing counting on her fingers and that she
needs no more practice at that method of problem solving.
What she has always needed and almost never experienced
was saying the complete sentence—""three plus seven

Sy
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equals ten’ —and hearing that sentence from teachers, par-
ents, and other children.

The unit of rute memory 15 a verbal pattern that, unce
hegun, 'rolls off the tungue™ as a TV commeraial or line of
poetry And this is true whenever rote memory is involved.
Consider these questions:

® What 15 your phone number and area code?

® In the Pledge of Allegrance to the Flag of the United
States, what wourds cuome just before and just after the word
“Republic™’?

® How many days are 1n the month of April?

® Xhat 1s the fourth letter of your last nam<?

® How does this sentence end? ' Hey, diddle, diddle,
the...”

Nu trouble. once begun, the rest rolls off your tungue
with nu conscious a tof mind. It 15 10 your rote memoury—
as a verbal pattern, a unut of memory.

This insight 1ntu the nature of rote memory leads to
productive strategics and tactics. When Marcia encountered
347 = ,” she began immediately to read the card,
"three plus seven equals . 1f the answer didn't roll
off her tongue, she would find out on he: fingers that
7 + 3 = 10. "It didn't roll off my tongue that time, Daddj,
but I know what to do. I'm going to say the whole sentence
three umes—T'll say 1t as 1f I were angry ™ (or happy ur fust
or with a beat—any way she has deaded to say 1t).

When rote memory is involved, classroom teachers
and parents need to police their own language, never set-
thing for answers, but requiring complete sentences—re-
peating over and over again the full unit of memory. And
we might reinstate to good standing "chanting” or "'choral
response,” which not only promotes memory but can also
embrace the powerful a. d positive dynamic of group sing-
ing. The "I don’t getits” and "1 get its” respond together—
and the latter group vught not be excluded because  they
know the words of the song.”

Understanding

Piaget (1965) provides powerful insight intov the
source of difficulty that “I don'’t get its” experience—and
indicates strategies we must develop to overcome thuse dif-
ficulues and prevent them from arising.

The true cause of failure in formal education 1s that we begin
with language rather than beginning with real and material
action.

Language 15 a repository of experiences. It begins as
childien respond to the sensory data flouding into their
minds as they encounter the three-dimensional world
arvund th em—a worid uf peuple and things. They see con-
nections and relationships and talk about them—to them-

selves and to uthers. They use words and language patterns
as organizers to draw together various aspects of their ex-
periences. They build mental images and develop language
patterns that persist in their minds after the experience
passes.

Lariguage grows out of “real and material action”—its
meaning depends exclusively on the experience. Unfortu-
nately, it is pussible to begin with language that has no re-
ferent, no meaning. And this is doubly destructive. it devel-
ops a language as limited and capricious as the vocabulary
of parrots, 1t also hides the fact that no meaningful lan-
guage is being developed—the worthless counterfeit is
being accepted at face value. This is the plight of “I don't
get its.”

Marcia could not comprehend her father’s language,
which fucused on relationships, because it had no referent
for her. Stortly thereafter her father introduced her to ten-
frames—an array of wire or plastic mesh. He asked Marcia
to put five beans in each uf two frames as shown in Figure
1a.

He asked her whether or not she counted the beans as
she put them in.

"No, I just filled up one row in each, and I know you
wantme to say 5 + 5 = 10.”

"That's right. Now will you please put another bean in
the bottum frame?" She did (Figure 1b), and without hesi-
tation, said, “Now you want me to say 5 + 6 = 11"

“How did you find that out so easily?”

"Don't you see, Daddy, the two 55 make 10 and one
more is 11?”

A hittle later he asked her to put Jour beans in the top
frame and five in tue bottom frame (Figure 1¢).

“Dud yuu count those nme beans as you put them in?”

"Nu, I just left one hole, and you want me to say 4 + 9
= 13. That's easy. you take one of the four and fill up the
hole in the bottom frame, and then you have 10 and 3, or
13"

She thought a minute and said, “Hey, Daddy, that'll
work for all the nines . . . you can always fill up the hole and
have 10 plus one less than you started with the other
frame.”

And she pruceeded to make up examples without us-
ing the frames or beans. "7 + 9 will be 6 and 10, or 16™ and
SO on.

Marcia smiled, “From now on, the nines are my ‘cin-
chy’ numbers.”

She thought for a minute and continued, “And I can
uo< the same trick with the eights—you move over two to
fill up the ten frame. 8 plus 7 must be the same as 10 and 5
more, or 15.”

“You knov,, I think I'll call the eights my almost cinchy
numbers.”
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Not long afterward, she asli-ed, “Daddy, will the nines
FIGURE 1 be cinchy in subtraction?”

Ten-Frames She was building a language of connections as it grew
out of “‘real and material action” and now was asking
“global questions” searching for broad generalizations.
1a “I don't get its” are not naturally language deficient.
Rather, they are failing because they were initiated to lan-
guage that was not rooted in real and material action.

“I don’t get its” are victims of a curriculum that fails to
9 | © |6 | © (e appreciate the central role of language experience and lan-
guage development in mathematics or fails to help teachers
and parents with their responsibility to help children de-
velop the crucial language of connection and relationships.

“I don’t get its” suffer a common difficulty. To them,
® ® ° 6 ® each bit of arithmetic stands by itself. The subject is a maze
of unrelated items. They never learned the language of
connections or relationships. The “I get its” learned that
language—they can talk their way from what they know
into nearby, less familiar terrain.

Children As Learners

Children are experts at learning through trial and er-
ror. They come to school as seasoned inventors, full of the
aspirations, dreams, and self-confidence that distinguish
human beings from all other animals.
© el 6 (e 0O The extension of these natural learning abilities is
awesone. At age two or three, children fathom the basic
structure of their mother tongue. When they ask, “Will you
read me the same story you readed me yesterday,” they are
not mimicking-—they are inventing a new word according
to the standard rule of forming the past tense of regular
verbs in English. Early on, they learn to read body language
© and develop several réliable ways to control adults.

They have also had many experiences with the four
basic onerations of arithmetic: subtraction {‘‘take away”"),
addition (‘‘some more”), multiplication (*‘so many for
everyone’), and division with remainders (“fair shares”).
Howzver, they are not yet able to verbalize all they know,
censequently, the math curriculum must start by providing
opportunities for language experiences. As the need be-
gins to be fulfilled, another need arises naturally—to learn
- o ® ] more about the “neat” and efficient ways arithmetic pro-
vides to record what they have learned to describe with
language. But the ability to learn is unquestionable.

Many researchers, notably Piaget, report their obser-
vations of this natural learning process the ways children

1h

ic

L ° e o who are on their own learn without adult intervention.
These r:2searchers remain outside, uninvolved in the activ-
L L L L L ity, thereby preserving its “naturalness.” They are careful

that they do not "'contaminate’’ the process they are
observing
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They report that children follow a cummun develop-
mental pattern, maturing slowly through several stages ac-
curding to some kind of innate umetable. They describe
the basic development of ideas that children internalize and
learn to use. All such notions are born out of "real and ma-
terial action”—children responding to the sensory input
that flows from the world about them As familiarity grows,
language begins, Gradually, children replace the three-
dimensional context in which the idea orniginates wath two-
dimensional representations such as pictures, diagrams,
sketches, and graohs. The language already developed 1s
used to talk about things that <an no lunger be moved
around Eventually, these representauons of the real world
alsu fade vut, «nd the 1dea 15 retained as a cumbinauon of
visual images and language patterns. This slow transition
from concrete tu abstract 15 dependent on the cuntinuing
develupment of visuahization, language, and thinking.

Other researchers, notably Jerume Bruner, are not
cuntent with ubserving and describing the natural learning
prucess. They want tu intervene 1n that process to help
maximize children s develupment at higher cognitive lev-
els—developing thuse potentials that are uniquely human.
Only human beings can urganize what we remember, ena
bling us to tackle problems and sulve them. Mureover, hu-
man beings can prugress tu an even higher level—
initiating and carrying on our own independent
investigations.

In The Relevance of Education, Bruner (1971) wrote.

Discovery teaching generally mnvolves not so much the pro-
cess ot leading students tu Jiscover what 1s "out there,” but rather,
their discovering what is in their own heads It involves encour-

" ks

aging them to say, “‘let me stop and think abou *hat”, “let me use
my head”; “Let me have some vicarious trial and error” There is a
vast amount more 1n most heads (children’s heads included) than
we are usually aware of, or that we are willing to try to use. You
have to convince students (or exemphify for them, which is amuch
better way of putuing it) of the fact that there are implicit models
in their heads which are useful.

At a single sitting children can move from one cogni-
uve level to anuther—({rom remembering experiences, to
sulving prublems, to making independent 1nvestigations.
Children can move from une level to ar.other and back re-
gardless of their progress alung the developmental axis
from concrete to abstract. Children can use their heads.

Any math curriculum that is fit for human consump-
tion must provide a great variety of oppurtunities for activ-
1ty at these higher cognitive levels. (This is true even
though test makers have been able tu monitor progress
unly at the levels of remembering experiences.) And math-
ematies 15 uniquely rich in problem-solving situations that
an be tailured w meet a wide range of different needs

The twu dimensivnal diagram in Figure 2 accommo-
dates both the observers, such as Piaget, and the interven-
ors, such as Bruner.

Movement from left to right suggests a slow develop-
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mentai process—ideas boru: in real and material action ma-
ture through a representational stage and finally grow 1:t0
useful abstractions. This 1s essentially a one-way route.
Movement back and forth from top to bottom suggests that
higher levels of appropriate cognitive dactiviies are avail-
able to all children at all umes. Both movements have their
origins 1n real and materizl acuon. The ulumate goal of ed-
ucation 15 shown as helpir.g to provide all children with op-
portunities to enjoy making independent 1nvestigatiuns at
the abstract level.

Every strategy, every tactic, every activity 1n the math
curriculum can be evaluated in terms of its contribution to
continuous development of the process mapped by this
diagra:n. This theory suggests there aic always two op-
tional ways to move ahead—toward increasing levels of ab-
straction and toward higher cognitive levels. It also sug-
gest; useful strategies to help learners who are confused or
frustrated move back toward a less abstract level or to a
lower cogmitive level tc build a more firm foundation be-
fore moving out again.

101

Conclusion

The math curriculum for the 80s must assume the re-
sponsibility to help children memorize what they need to
memorize and to help all ~hildren understand the relation-
ships that weave all of mathematics into a single tapestry -
must provide strategies that are responsive to the unique
characteristics of rote memory—straregies designed to
builé understanding and to develop the language upon
which understanding depends. finally, it must offer sugges-
tions for weaving the cognitive tunctions together it il
learning activities.
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The Thinking/Writing Connection

Carol Booth Olson

n his report on the current state of secondary cduca-
tion in America entitled High School, Carnegie Foun
dation President Ernest Buser advocates that wnting
should be taught acruss the curriculum because “cledr
wnting leads to Jear thinking, ceas thinking 1s the ba s of
lear writing.” Perhaps more than  any cther form of com-
municatton,” he adds, writing holds us respunsible for vur
words and ultunately makes us more thoughtful human
bemgs " In essence, Buyer's statement recogne..es the
thinking wnung <onnection—that depth and darity of
thinking enhance the quality of writing, while at the same
time, wrting 1s 4 learning tool for heightening and refining
thirking.

This renewed emphasis on wniting 4s a reflection of
thinking comies at o ume when the reasoning skalls of
American schoul children appear w be un the dechine. For
cadiple, Reding, Thinking und Writing, a recent repurt
of @ nanondl reading and hiterature assessment of vver
100,000 nine-, thirteen , and seventeen-yedr-olds ates ds its

major and vverniding” finding that although swdents at
cach age leved had Little difficulty making judgments about
what they read, most lacked the problem solving and et
cdl thunking shalls to eaplain and defend their judgments 1n
writing According to the authors of this report (Applai.ee,
Brown, Couper and uthers ). the results of this assessment
do not point to any cognitive inability on the part of stu-
dents to respond analytically Rather, because of the current
emphasis 1n tst.ug and instruction on muluple chouee,
true false and short answer responses, students are simply
unused to undertaking critical thinking tasks A separate
study (Applebee, Auten Lchr), corroborares these findings.
In an mtensive one vear observation of two high schools,

resecarchers reporied that 44 percent of the lesson time in
six major subject areas involved writing activities of some
kind, yeu only 3 percent of that time was spent in writing
tasks of a paragraph or longer.

What 15 impurtant tu note 15 that thinking and writing
are nterdependent processes—ways of making meaning
vut of experience. Buth take practice. And that practice
must be sustamed. When one contrasts the current empha-
sts on teaching to the proficiency test witts 1he expectations
of higher education, one has to wonder when, where and
huw students will get the wide ranging practice in thinking
and w riung that will enable them to tap the full range of
their cognitive potential.

Hilda Taba acknuwledges the cruaal role the teacher
can play in providing students with the kind of practice that
will facilitate cugniuve growth v.hen she concludes that

how people think may depend largely on the kinds of
thinking experience’ they have had. Wniting is a complex
and challenging thinking experience. In fact, researchers
Flower and Hayes have ubserved, "Wnting is «mong the
moust complex of all human mental activities.” In order to
pruduce 4 cumpusition, writers must tap thetr memory to
establish what they know, review tae informar+on they have
generated ind translate 1t intou 1nner speech or print, vrga-
nize main deas, re-see the whole w find a focus, construct
a structural framework for communicating an intended
message, transfurm this network of thought ntu a written
paper, and evaluate the product.

This descniption of the wrniting process mirrors t' ©
stages of the thinking process as portrayed 1n Bloom's Tax-
vnomy of the Cugnitive Dumain—know ledge, comprehen-
ston, application, analysis, synthesis, evaiuation. All of
Bloum’s le.cls of thinking recapitulate the wnting prucess
and vice versa (Figure 1).
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THE
THINKING
PROCESS

SISAIvNY

FIGURE 1
The Thinking/Writing Process

THE
WRITING
PROCESS

Thinking and writing are recursive processes in
which one often has to go backward to go forward. It1s ad-
mittedly somewhat appropriate, then, to descnibe the act of
composing ir. a strictly linear fashion. However, whether
evaluation should precede synthesis, whether one has to

analyze in order to apply, or whether stages in the writing
process can simultaneously tap two . more thinking levels
dues not alter the itnpurtant point that composing involves
all of the skills in the taxonomy.

Writing demands complex, intellective activity what-

103




E

ever the urder of levels uf thinking because while compos-
ing, writers must simultaneously entertain two rain ques-
tions The first is a content-oriented concern. What do 1
have to say? The second, a procedural concern that deals
with transforming thought into print, focuses mor= on form
and less on substance: How will I get my 1deas 1nto writing?
Whether a student describes in rich sensory detail what it’s
like to ea an orange (a primarily comprehension-level
task) or interprets and comments on ihe significance of the
“Turtle Chapter” in The Grapes of Wrath (a predominantly
analysis-level task), balancing the twin demands of the writ-
ing process taps all the levels of thinking.

Flower and Hayes have likened the writer in the act of
composing to “a busy switchboard operz'or,” juggling
“constraints” and “working on cognitive overload.”? Be-
cause students must grapple with such constraints as the
limited knowledge they have to construct and express
meaning, the imprecision of language they have to com-
municate what they know, the challenge of assessing their
audiences and purposes for writing, and the demands of
the contexts 1n which writing uccurs,? it is not enough to
simply assign writing tasks and anticipate spontaneous 1m-
provement in thinking, Practice in writing alone wili not
necessartly lead w enhanced thinking and writing skalls. To
facilitate the growth of problem-solving ability, teachers
must carefully stiucture lessons that gradually increase the
intellectual complexity and provide guided practice that
makes the what in 1 paper more accessible to students and
also allows them to focus more on the how of composing.

Virginia Baldwin, a teacher and consultant with the
University of California, Irvine, Thinking/Writing Project,
carefully crafted the lesson seen here (with annotations).?
The lesson is organized according to the stage process
model of composition—prewriting, precomposing, writ-
ing, sharing, revising, editing, and evaluating—and moves
students through all of the levels of thinking —from knowl-
edge through evaluation

Writing Domain: Analytical/Expository

Thinking Level* Evaluation Grade Level* Elementary (4-6)

PERSUASIVE LETTERS

Lesson:

Predicting possible reactions and meeting them wath logical arguments,
students will write a letter designed to persuade a specific audience to
do something

Objectives:
Thinking Skills—Students will function at the EVALUATION level
by PREDICTING AND PERSUADING

Writing Skills—Students will be expected to write a persuasive
letter that contains a well-supported argument directed toward a partic-
ular audience.

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING

Althuugh the lessun described here was designed for
students in grades +4-6, 1t has been used successfully with a
wide range of students, including adults, to guide the eval-
uation skills of predicting and persuading.

Prewriting

1 As a class, ask students to brainstorr who they have tried to
persuade in the past, what they have tried to persuade them to do, how
they tried to persuade them, and what the results were on the foliowing
chart:

What Who How Resul’s
Take me to the | Big brother | Begged Was mad but took
movies. me anyway,
Let me take Mom Panted and | Said, ""N¢.”
skating lessons whined
Stay all night. Friend Asked politely | Stayed
Buy me a bike. | Parents Cried Qidn't buy it

2 Ask students to describe and explain orally their situations
twhat, who) to the class. Discuss the how and results columns.

3. Ask the class if anyone has ever tried writing a persuasi ve letter.
If nobody has, suggest it and explain that letter writing can be a very
effective tool for persuasion.

Prewriting acuivities generate ideas for writing. In
any of its wide range of forms—class discussion, brain-
storming, visud'izing, free writing, and so on—piewriting
aims to stimulate the free flow of thought. In this lesson,
Baldwin asks students to share experiences in which they
tried to persuade someone to do something, to atlow some-
thing, or to give something. This activity stimulates student
interest, el cits a wealth of examples, and sets the stage for
introducing the prompt; that is, the writing assignment.

The Prompt

Choose one thing that you wouid like to persuade someone to do. Write
a letter to persuade your chosen audience. Your letter should show that
you have:

® Clearly stated what you want and why.

® Used a tone suited to your audience.
6 Predicted two possible objections your audience might have.

® Shown logically that those objections have been considered and
resolved

® Followed the standard letter form of greeting, body, and closing.

Notice that the lesson now moves from past to present
as students are asked to think of something they would like
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to persuade someone of now Perry noted that one sign of
cognit.wve growth is the ability to move from the stage of
Basic Duality, where the world 1s perceived in absolutes, to
a recognition that there is more than one approach to or
perspective on a problem in the stage of Muluphcity® In
our sample lesson, the teacher encourages this transition in
young children by asking them to anticipate the objections
of their audience, presumably a parent, other trusted adult,
teacher, or friend

Precomposing

Focusing

4. Students may work in pairs, in groups, or individually Ask stu-
dents to choose one thing they would like to persuade someone to do
(who, what) and enter the information in the first two columns of this

chart:
Possible I Possible
Who What Objections Arguments
Mom Let me take three | 1 1 1
friends to
Farrell’s for my 2 2
birthday
3 3

Predicting objections of audience and experimenting wth tone

Oral Persuasion

5. Introduce the concept of tone by presenting students with this
situation: Suppose you were certaiy that you had put your favorite
record aibum 1n a special spot in your bedroom, and 1t’s not there.
After searching your room thoroughly and feeling frustrated, you must
set out to question the following people about whether they've moved,
misplaced, or taken your record*

® The housekeeper

® Your mom

® Your younger brother or sister

® A neighborhood friend who 1s always “‘borrowing” things with-

out asking.
. What words and tone of voice would you use to inquire about
the whereabouts of your record with each specific audience?

b. How would your language and tone differ depending on your

relationship with each person?

6. Explain to students that tone is used 1n wnting as well as speak-
ing. The tones one might verbally use can also be conveyed In writing,
depending on nuances of chosen words.

7. Ask two iudents to roie play the situation they chose during the
Focusing Stage (see Step 4) in front of the class Ask the students to
dentify which person 1s the audience and which person 15 the per-
suader. Before the role play begins, brainstorm characteristics of the
audience that might influence their reactions. (For example, if a student
wanted to persuade his mom to let him buy a boogre board, it would
help the partner who 1s playing the role of his mom to anticipate her
objections 1f she knew that Mom had earlier refused to let her son buy
a skateboard because she was afraid he might fall and hurt himself.)
Persuaders can experiment with different tones in attempting to per-
suade the chosen audience. Discuss which tones *'\e persuader used
that were most effective, and why.

o

8. Students should enter the possible reactions of audiences and
possible arguments of the persuader on the chart

Possible Possible
Who What Objections Arguments
Mom Let me take three | 1. It's too 1. I'll help pay
friends to expensive. with my
Farrell’s for my allowance
birthday 2. 2.
3 3.

Trarsition from oral persuasion fo written persuasion

9. Help students make the transition from oral role play to written
expression by conducting the following activity:

a. On a lined sheet of pa sr, the persuader should request the
audience to do something. Example: “Mom, will you let me
take three friends to Farrell’s for my birthday?”

b The audience should read the question silently, write a response
according to his or her first possible reaction, and return 1t to
the persuader. Example: “No, Farrell’s 1s too expensive.”

¢. The paper 1s passed back and forth in this manner until the
audience 1s convinced or the persuader gives up.

d. The persuader should then read over the dialogue and enter on
another chart new possible reactions and possible arguments.

e. Have the students switch roles and do the exercise again so that
both students’ charts are complete.

Possible Possible
who What Objections Arguments
Mom Let me take three [ 1. It's too 1. I'll help pay
friends to expensive. with my
Farrell’s for my allowance.
birthday
2. tdon'tknow |2. There's a
where Farrell’s only
Farrell’s 1s. two blocks from
school.

10. Review the prompt and proper letter format with the class.
Discuss possible opening statements they could use in their letters. (It
1s helpful to list them on the chalkboard ) Sample letter format:

(date)
Greeting Deoar Mary,
Body It 1s really impnrtant to me
that .
Closing paragraph: So, you see, this is why
Closing: Sincerely,
(Signature)

11. Read a model to the class emphasizing the structure followed
Students may usc their own structure but should include:

® What 1s wanted

® Reasons for wanting it

® Two possible obsections

@ Reasons o ovarcome the objections

® Closing summary

The following is a sample of the model.
(Continued)
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(date)
Dear Mom,

This year | would like to have my birthday party at Farrell’s with
three of my best fuends | ve always wanted to go there because they
sing  Happy Birthday and play the big drum 1 you tell them it s your
burthday.

I know you probably will think that 1t will be too expensive, but 1t
really won't be because | will pay fur my triends e cream with my
allowance. You won 't need to give me any extra money because my ice
cream will be free just because it's my birthday That’s why everyone
likes to go to Farrell’s on their birthday

You might not know where there 1s a Farrell’s and be worried about
driving with kids in the car Guess what? There 1s a Farrell’s just two
blocks from school. We could walk and meet you there.

I hope you will think about my idea and say *“Yes ”* The only thing
I really want for my birthday 1s to have a party at Farrell’s Please let me
know what you decide

Love,

Molly

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING
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Sharing

13. Students share letters and help each other decide whether or
not the letter will persuade the intended audience Partners should
underiine the objections of the audience in red and arguments to over-
come objections in green. Partners should also discuss whether or rot
the tone is appropriate for the audience. Optional. Partners may indicate
a preliminary primary trait score (see Evaluaticn section).

Helping students generate ideas for writing is often not
<nuugh to enable them to organize and aruculate their
thoughts. Precomposing acuviues help students focus on
the specific requirements of the prompt as well as formu-
late a writing plan. Since Baldwin’s lesson calls for sophis-
ticated critical thinking on the part of young students, it 1n-
cludes a very extensive precomposing stage to prepare
them for writing. Students work in pairs and role play, first
orally and then in writing, to generate « list of the possible
objections they may encounter and to formulate reasons to
overcome those anticipated objections.

Writing

12 Students write their letters referring to their hsts of possible
reactions of audience and possible arguments of persuader.

Writing is the stage in which thought is transformed
into print But more than that, it is an act of discovery. Often
it is only as we write about what we think (and vice versa)
that we grasp what it is that we truly want to communicate.
Precomposing activities should facilitate and not inhibit the
growth of thought that occurs 1n writing. The goal of the
first draft should be fluency rather than refinement of ideas
Cr expression.

In order for students tu percenve writing as genuine
communication and not just a chore to accommodate the
teacher, opportunities must be provided for sharing writ-
ing—for giving and receiving feedback on work in prog-
ress. Sharing enables students tv discover how their
words affect other readers. Responding assists them in 1n-
ternalizing the criteria for good writing.

Revising

14. Based on the feedback recetved, students should revise letters
to make them more persuasive They should cunsider the following
questions:

© |s what | want clearly stated?

® Have | stated the reasons why [ want it?

® Do the words | chose create the right tone for my audience?

® Did | include two possible objectionss

® Are my arguments against those objections persuasive?

® [|s my closing paragraph effective?

Editing

15. Students may edit theiwr own letters or exchange them with a
friend The secondary traii scoring guide should be used as a reference
(see Evaluation section),

Evaluation

16. Primary Trait Scoring Guude:

3 This letter clearly states what is wanted and why, anticipates
objections and meets them with logical arguments. It probably
would persuade your audience because the arguments are pre-
sented in a tone suited to them.

2 This letter presents persuasive arguments bui does not anticipate
the possible reactions of your audience. It might persuade them,
but then agair it might not.

1 This letter would probably not persuade your audience since it
1s not presented 1n a tc e suited to your audience and does not
anticipate possible reactions or meet them with specific argu-
ments.

17. Secondary Tratt Scoring Guide

2 Ths letter follows proper letter format, is neat and easy to read,
and has no errors in spelling, mechanics, or usage. A letter like
this 1s a pleasure to receive. Your audience wi be impressed
with your wnting skills.

1 This letter follows most of proper letter format but is not as neat
and easy to read. It has a few errors in spelling, mechanics, or
usage. If your pzimary trait score 1s high, your audience still
might be persuaded.

0 This letter 1s not neat or easy to read. It has many errors 1n
spelling, mechanics, or usage. Even «f your primary trait score is
high, your audience probably would not do what you want them
to since they might not be able to read it.

Q
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For many writers, editing vccurs automatically as they
compose. For those writers, editing 1s simply proufreading
for minor errors 1n grammar, punctuation, spelling, and so
forth. For students who have not acquired (or young writ-
ers who are still acquiring) the conventions uf written Eng
lish, 1t requires more conscivus attenticn tu correctness.

Although any reviston is an act of self-evaluation, the
evaluation stage of the cumposing process involves assess-
ment of the final written pruduct. Whether this rating
comes in the form of a letter grade, nolisuic score, or ana-
lytic comment, the criteria on which the paper 15 tu be
judged should be clearly delineated and communicated
early on in the writing process. Primary and secondary
trait scoring guides allow the teacher to rank clarity and
logic over details of format and correctness.

As mentioned previously, students need tu see writing
as a mode of genuine communication rather than as sume-
thing arufically impused. Pusitive percepuuns of writing

Extension Activities

Application

Deliver the final letter to the audience it was intended tor. Ask your
acdience to write back and tell you if your arguments were persuasive

SUBSEQUENT EXTENSION ACTIVITIES
Analye’s

Prompt  After reading Mark Twain‘s Tom Sawyer, explain how
Tom persuaded his friends to whitewash the fence for
him. How would you characterize the tone he used with
his friends? Why do you think his approach to persua-

sion was effective?

Evaluation

Prompt  Choose a real audience at home or at schoo! and try to

zonvince them of something by writing a letter or com-

posing a speech. You might try convincing:

© The teacher to give the class an extra recess.

® The principal to allow the c!ass to ratse money for a
special field trip.

© The custodian to take you as a morning nelper.

® Other classes to write letters and send art to home-
bound children or a children’s hospital.

@ Another school to exchange letters and art with your
class.

® A community club to sponsor an activity at your
school.

® Students at your school to write letters about endan-
gered species legislation to members of Congress.

® Students at your school to write letters stating a posi-
tron on the nuclear arms race to members of Congress.

Q

ds a useful, persundl tool are fustered by a pustwriting ac-
tvity like publishing the writing 1n sume form or, 1n this
case, delivering the final product to the persun for whom 1t
is intended.

Finally, wurking from the premise that there 1s a devel-
vpmental sequence 1n the growth of thought—that this se
yuence progresses from concrete to apstract levels, and
that ""the mental structures developed at a preceding stage
are,” as Taba says, "prerequisite to success 1n a subsequent
vne and are incorporated into it*— «.c teacher can use the
Persuasive Letters lesson as a stepping steae to two other
writing assignments that will provide additional practice 1n
higher-level thinking and writing skills.

Regardless of whether one uses the stage process
model of comp. sition described in the Persuasive Letters
lesson or another technique for facilitating written expres-
s10n, the important point is that writing can and should be
used as a learning tool across the curriculum for expanding
and refining thinking. The most successful teachers of writ-
ing will think critically about critical thinking before de-
signing curriculums. Writing develops thinking, after all,
not so much from having students perfect any single writ-
ten product or reaching the top of a critical thinking hier-
archy, as much as from providing enough guided practice to
cause students to internalize 1 workable problem-solving
process.

FOOTNOTES

"Linda Flower and John R. Hayes, "“The Dynamics of Compos-
ing, n Cognutiwe Processes in Writing, ed. Lee V. Gregg and Er-
win R Steinberg (Hillsdale, NJ.. Lawrence Erlbaum Associates,
1980), p. 33.

*Carl H. Frederiksen and Joseph E Dominic, eds. “Introduc-
twon. Perspectives on the Activity of Writing, ' 1n Writing. The Na-
ture, Development, and Teaching of Written Communication
(Hilisdale, N.J.: Lawrence Erlbaum Associates, 1981), pp. 39-40.

3Thus letter appears in Thinking/Writing: Fostering Critical
Thinking Through Writing, edited by Carol Booth Olson (Fund
for the Improvement of Postsecondary Education, 1985). It was
written by Virginia Baldwin, a teacher at Del Cerro Elementary
School 1n Saddleback Valley United School District, and Teacher/
Counsultant from the University of California, Irvine, Thinking,
Writing Project.

“William Perry, Forms of Intellectual and Ethical Develop-
ment in the College Years (New York: Holt, Rinehart and Winston,
1970).

sHilda Taba, Thinking in Elementary School Children (Wash-
ington, DC. US Department of Health, Education and Welfare,
Cooperative Research Project No. 1574, 1967), p 12
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Reading and Thinking

Beau Fly Jones

Knouledge is the most powerful problem-solving tvol
there is If 1 want to solve problems in mathematic, I've got
to bave mathematical concepts But there > a difference be-
tueen teaching knouledge as a tol that facilitates prob-
lem solving and tecching it simply as a thing tu be
memorized

—John Bransford

he definition of reading that anises frum scliema the-

ury argues that meaning is nut countained in the text

(Rumelhart, 1980, Spiro, 1980). It 1s nut envugh for
the reader merely to decode words 1n order to determine
their meaning Rather, reading involves an interaction of the
reader, the informatiun suggested in the text, and the char-
acteristics of the context The goal uf reading, in this view,
is to consruct meaning from text.

This definition of reading raises two key questions. (1)
What are the key characte istics of the reader, the text, and
the context that affect comprehensiun? and (2) How du stu-
dents process text-based instruction?

Characteristics of the Reader,
the Text, and the Context

First, the reader’s prior knowledge 1s critical and 1n-
cludes knowledge of content as well as learning strategies.
Clearly, the greater the reader’s knowledge of content and
repertoire of reading and learning strategies, the greater
the comprehension. Second, the reader’s ability to control
his or her own learning contributes significantly to the ca-
pability to comprehend This capability, called n'etacogni
tion (Armbruster and Brown, 1984), includes the capability

tu plan, munitur vumprehension, and evaluate what is
learned. There 15 strung evidence that direct instruction 1n
the use of metacugnitive strategies can markedly improve
cumprehenswn (Pars, Cross, and Lipson, in press). There
also appear to be individual differences 1n the ability to ac-
cess prior knowledge and mediate one’s own comprehen-
sion (Spiro, 1980).

Extensive research, conducted largely at The Center
for the Study of Reading at the University of Illinois at Ur-
bana, has shown that existing commercial materials often
hinder comprehension because they lack appropriate con-
necuves, pronoun references, and highlighting and signal-
ing devices that help students understand the text (Ander-
sun and Armbruster, 1984, Davison, 1984; Osborn, Jones,
and Stein, '985). Other comprehension problems arise
from poor tex. des:;gn (Duchastel, 1982, Hartley, 1982).

Anderson and Armbruster have disunguished "' consid-
erate” from “inconsiderate” texts. The latter hinder or pre-
vent comprehension because they are poorly written and
are therefore inconsiderate to the reader. Considerate texts
include various features that are intended to help readers
learn. Four characteristics of considerate texts are struc-
fure—text structures that are well-organized and clearly
signaled throughout the text, cobesiveness—the flow of

This chapter 1s a summary of a paper presented at the annual
meeting of the American Educational Research Association, Chi-
cagu, April 1985 For further elaberation, see Jones, 1985, and
Jones, Friedman, Tinzmann, and Cox, 1984.

The original research was conducted for the U.S Army Re
search Institute, Contract No. MDA-903-82-069. The opinions and
findings contained herein are those of the author and should not
be construed as those of the Department of the Army or the North
Central Regional Educational Laboratory.
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ideas that 15 guided by text niarkers, cunnectives, and pru-
nouns that help 1denufy the text structure and the fluw or
arrangement of 1deas, unity—the absence of 1rrelevant in-
formatiun and remarks, and age appropriateness.

Research on text design emphasizes additional fea-
tures to help the reader learn.

® Before reading—reviews, previews, advance vrgan-
1zers, graphics, utles, subtitles, and paragraph headings
emphasize the macru-structure ur vverali urganizativnal
pattern;

® During reading—underhining, buldfacing, italics,
buxes, and marginal notes 1dentify and emphasize impur-
tant information from segments of the text,

® After reading—summanes and graphic vrganizers
help students select important infurmation and integrate
information from diverse segments of text.

In schema-theury Iiterature, context 1s traditivnally Jde-
fined 1n terms uf the nature uf the task and purpuse for
reading. Undoubtedly, these are puwerful vanables that 1n-
fluence reading rate, reading and study strategies, plan-
ning, and su un. Another context vanable discussed at
length 1n the research literature 15 the amount of knowl-
edge about the text and the task that readers have access to
as they read the text. Specifically, the information given
abuut the task and setung of the stury ur message, the au-
thur's purpose, anullary text features, and the reader’s cul-
tural background all influence his ur her interpretation of
the text.

More puwerful than these vanables, huwever, 15 the
role of the teacher. According to the Commission on Read
1ing (1985), the effects of the teacher are far mure signifi-
cant than the effects of instructivnal materials, curriculum
alignment, and other variables Specifically, the teacher 1s
impurtant 4s manager of instruction, with the ability tu
make effective deusiuns about cuntent, pacing, grouping,
and use of ume (Berhiner, 1984) Equally impurtant, the
teacher 15 a mediator of learning, providing instruction that
15 expliut, sustained, and nteractive, guiding the studetts
to construct meaning frum text.

The Process: Comprehending and
Responding to Text

The reader engages 1in different activities “sefore, dur-
ing, and after reading (Collins, Bruwn, and Larkin, 1980,
Tierney, 1983). And 1n respunding tu essay questiuns abuut
the text, the student prugresses through varivus phases of
planning, drafting, editing, and revising (Graves, 1978).

Befure reading, a reader may use any of a variety of
strategies tu link new infurmauon tu privre knowledge and
to predict the gist of what the text will contain. These strat-
egies indude menually reviewing previvusly acquired in-

furmatiun, skimming the utle, headings, subheadings,
questions, and graphics, making hypotheses ur predictions
abuut the text’s content ur structure, self-questioning, pre-
learning new vucabulary, and su un. All of these strategies
activate existing schemata or knuwledge structures. Fur-
ther, the reader determines the purpose of reading (for
pleasure ur fur informatiun) tu plan the apprupnate rate of
reading and strategy (notetaking, fur example).

During reading, the reader begins tu refine earher
predictions and hypotheses, noting what is important and
unimpurtant, what 1s clear and unclear, and pussibly what
analugies are relevant tu the content. Depending un the
purpose, the reader may use any of several strategies to en-
coude and recall what 1s read. generative underlining (Rick-
ards and August, 1975), inferring the main idea (Pearsun
and Leyes, in press, Wittrock, 1984), elaborating the text
(Weinstein and Mayer, 1n press), furming analugies (Alex-
ander and White, 1984, Sternberg, 1977), answering ques-
tiuns assuaiated with the text (Brown and Palincsar, 1982),
and su un. The reader may also engage in a number of in-
nuvauve nutetaking actuvities, such as matrix vutlining
(Jones, Amiran, and Katims, 1985) and fix-up strategies
when the text is unclear (Anderson, 1980).

In this stage, readers alsu evaluate word meanings. Is
a given wurd impurtant? Can it be defined 1n the immedi-
ate cuntext? In the distant context? Is 1t impurtant envugh
tu disrupt reading and louk up 1n a dictivnary? Fur words
whose meaning is given, the reader may use various strat-
egies tu hink the new word to prior knuwledge, such as
idenufying a synonym or visualizing.

After-reading activities, like those during reading, de-
pend on the purpuse fur reading. If the infurmativn 15 not
tu be prucessed in depth, memerized, ur assessed fur cum-
prehension and retention, there may be few ifter-reading
activities. If 1t is tu be learned, huwever, the reader may en-
gdge 1n a number of activities to study what was read or
monitor lus or her own cemprehension. Here the reader
mught vuthine ur summanize the text, luok back tu check for
mislearning, or reread what was unclear (Winograc, 1984).

Responses to essay questions are often part of the read-
ing/thinking process. The teacher assigns essay questions
to assess what the student has learned and to facilitate com-
prehension and writing skills. Throughout the country, the
emphasis in writing instruction is largely process uriented
(Applebee, 1981). While I fully support this emphasis in the
cuntext uf language arts courses, vther cunsiderations ub-
tain in the cuntext uf content courses. It is impurtant tu dis-
uinguish learning t write frum writing to learn, which is
ubvivusly analugous t the distinction between learning tu
read and reading to learn (Herber, 1978). In learning tu
write, the focus of instruction should be prucess oriented.

Houwever, 1t is impurtant to be product uniented when

, i
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FIGURE 1
The Interaction of the Teacher, the Reader, and the Text

Stage I. Before Reading—Readiness Processing

Teacher Behaviors Reader Behaviors
1 Explains objectives (such as reading to learn) and identifies text 1. Mentally reviews prior knowledge of author, topic, and skills,
to be read considers reading rate
2 May preteach or mention critical vocabulary 2. Becomes aware of new vocabulary and word meanings
3. Asks students to skim title, subtitles, graphics, and questions, 3. Makes predictions/hypotheses about
and to respond by making predictions/hypotheses a. content and text structure

b. type of responses indicated by the questions {such as com-

4. May generate questions tc focus the students attentiun <
5. May provide or elicit extended review of previously acquired pare/contrast,.detauls). . .
information 4. Relates frame questions to titles, subtitles, graphics, and so on
6. May provide advance organizers (such as outlines, graphics, 5. May take notes
previews, summaries) 6. Begins to construct ideas about the text content and its relation
7. Stimulates readers to generatz the questions they want the selec- to prior knowledge
tion to answer 7. Asks own questions
8 May suggest or explain specific reading/learning strategy 8. Recalls prior knowledge of reading/learning strategy
: Learner Outcomes ;
| 1. Establishes purpose(s) of reading :
I 2. Estimates rate of reading I
t , .
i 3. Activates existing knowledge structures |
’L 4. Forms some rudimentary ideas about meaning _j'
Stage II. During Reading—On-Line Processing
Text Characteristics Reader Behaviors
Context Text 1. Decodes words; may visualize meaning
1 Considerate/inconside -ate text 2. Pays special attention to new vocabulary words
la). zgﬁgtsl:\:sness 3. Seeks todefine unfamiliar words in context or with a
c. unity dictionary

4. Begins to confirm or reject predictions and hypotheses

5. Searches for links to prior knowledge
a. synonyms for new vocabulary
b. analogies
6. Elaborates text by self-questioning and explanation, visualiz-

d. age appropriateness
2. Vocabulary

3 Text condition
a. explicivhteral

b. imphcitinferential -« L ! r
c. inadequate ing, taking a particular perspective, and so on
4. Graphics 7. Searches for information to answer questions
5 Questiors 8. May underline or take notes in prose or graphic form
9. Monitors comprehension; notes gaps and contradictions
Instructional Text s . \ .
10. Seeks to distinguish important from uni, portant information
1. Horizontal and vertical sequencing
2. Examples/models/explanations .
3. Different modes of presentation BEST COPY IRV
4. Guided and independent practice
5 Reviews/tests
6. Correctives/ennchment

Learner Outcomes

r
i

|

| 1. Engages in reading and thinking

] 2. Generates surface-level understanding

] 3. Becomes aware of gaps in knowledge,

I possible errors

] 4. Refines hypotheses regarding content and
'l_ responses to questions

——————— ]
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Stage Ill. After Reading—In-Depth Processing

Teacher Behaviors

1. Discusses word meanings
2. Evaluates predictions/hypotheses made before reading
3. Monitors comprehension

a. fills in gaps, corrects notes

b. clarifies confusions
4. Guides students to construct

a. graphic outlines

b. graphic organizers

¢. explanations
5. Discusses author’s purpose/different perspectives
6 Explains applications of comprehenston strategy
7. Focuses on higher-order questioning strategies

. Confirms/rejects earl.er piedictions/hypotheses
. Evaluates comprehension; identifies important information,

Y

. Analyzes author’s purpose/perspective
. Thinks about appropriate strategy
. Engages in inferring, application, analysis, reasoning, tries to de-

Readcr Behaviors
Links new word meanings to prior knowledge

may erigage in review cr other fix-up strategies

Organizes notes, diagrams, and so on
a. categorizes
b. labels
. restructures

fend answers

|

Learner Outcomes

1. Constructs in-depth, organized meaning
2 Increases knowledge of concepts and facts

3. Gains knowledge of author’s purpose, text
structure, and content (idea) structure

4 Increases awareness of comprehension
strategy taught and the process of compre-
hension monrtoring

S |

|
|
!
|
|
|
|
]
|
|
|
|
i
|
|
|
|
!
|
|
|
|
|
1
|
|
1
|
1
1
I
|
[

Stage IV. After Reading—Response Processing

Teacher Behaviors
1 Guides students to summarize passage and dnswer guestions
ustng notes graphics, and so on

2. Discusses essay purpose and text structure (such as compare/
contrast)

3 Guides students to organize notes for response to essay
question(s)

4 Establishes criteria for prewriting, drafting, revisions, and edit-
ing; provides model response

5. Monitors writing process for class
. Holds conferences witt; students
7. Reads/pubhishes selected essays

o

————— e
|

|

| 1 Increased in-depth processing
I 2

: 3 Increased retention

] 4

! frames

|

! and applications

!

Copyrn:ght 1984 by Beau Fly jones

A

Y

. Summarizes cuntent orally or in writing, generates overviews

. Discusses notes, criteria, engages in self-questioning regard-

. Engages n prewniting, drafting, revising, and editing

Reader Behaviors

Plans text structure for essay; reviews appropnate text markers

Converts notes into outhine for longer questions requiring a
paragraph or essay; generates analogies, examples, and so on

ing audience, focus, point of view

Discusses ideas with teacher and other students
Reads other students’ essays

Learner Outcomes

. Increased comprehension of content

. Increased knowledge of text structures and
5 Incieased awareness of writing process

6. Increased control over writing process

BEST COPY AVAILATLE
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writing to learn if the student s expected to complete essay
questions containing specific information and text struc-
tures in literature and othc content courses. Obseryvations
of instruction 1 some of the most vutstanding public and
private schouls 1n the country clearly show that good teach-
ers piuvide what | term response instruction (Jones, 1985).
Such teachers have very speafic content and text structure
vbjectives 1n mind when they give essdy assignments (for
example, compare contrast two characters or situations 1n a
nuvel) Moreover, teachers communicate these ideas to siu
dents in various ways through course ubjectives, handouts,
verbal explanations, mudeling, cumments un exam ques
tions, and su vn T have even seen such teachers provide ex-
plicit essay writing instructions befure testing. These ef-
forts are to be cuommended, because writing ubjecuves are
often a hidden agenda :n content courses as well as in lan-
guage arts courses

Model of Instruction

If cumprehension 1s a proucess that involves different
activities at different stages of reading—befure, during,
and after reading, and 1n respounding to questions—then
instruction should assist the reader at each of these stages
(Anderson, 1980). Specifically, instruction, provided in ma-
terials or by the teacher, should help the reader construct
meaning from text and should teach the reader to become
an independent learner at each stage of the learning pro-
cess In many instances, instruction should teach readers a
repertoire of reading and encoding strategies to use before
and during reading, as well as in-depth study or learning
strategics and wiiting skills they can use after reading. Ad-
ditionally, instruction should provide students oppurtuni-
ties to learn which strategy 15 most appropriate for a given
task or text condition, and it should give the criteria by
which they will e judged and can judge themselves

Figure 1 is 4 model of the interaction of the reader, the
teat, and the teacher at each stage of student cogmuve pro-
cessing It provides an in-depth look at this interaction and
identifies specific behaviors related to the role of the
teacher as mediator

Conclusions

The model of student cognitive processing I have pre-
sented incorporates research in reading, thinking, teach-
ing, and instructivnal materials. It has led to three
conclusions:

First, the teacher is critical 1n helping students process
information from texts—whether the texts are for litera-
ture, content subjects, math, or problem solving, whether
they are 1n print or electronic media; and whether they are

DEVELOPING MINDS- A RESOURCE BOOK FOR TEACHING THINKING
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verbdl ur graphic. Given the importance of text-based 1n-
struction 1n all course areas and at all grade levels, 1t would
be useful to researchers and pracutioners alike to use the
interaction model to document precisely what teachers do
and say that helps students construct meaning from the var-
wus texts they read (Duffy, 1985).

Second, reading to learn—the act of constructing
meaning from text—zs fundamentally higher-order think-
ing at every stage of comprehending and responding to
text Therefore, 1t 1s as critical to define thinking skills with
reference to research on reading and instructional mate-
rials as 1t is to define reading comprehension with refer-
ence to research on depth of processing and higher-order
thinking I hupe the proposed model will facilitate this 1n-
tegration of 1deas and data among researchers and
practitioners.

Third, it is simply impossible to understand fully the
teaching process or the model of instruction in any course
without first understanding the characteristics of the tex-
tual materials and the interaction of the teacher, the reader,
and the text. Given the preponderance of text-based in-
struction, this cunclusion has implications for instructional
design and research un teaching 1n all subject areas includ-
ing those in higher-order thinking.
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How Scientists Think When They
Are Doing Science

The mere formulanon of a problem s ofter. far more
essential than its solution, which may be merely a matter
of mathematical or experimental skill. To raise new ques-
tions, new possib:lities, 10 regard old problems from a new
angle requires creative imagination and marks real ad-
vances in science

—Albert Einstein

hat folluws 15 a suentist > descripnon of what he
did and how he felt as he was working to sulve a

problem that perplexed him. In his description,

Arthur L. Costa

he uses sume names of vbjects and pieces of equipment
with which you may be unfamiliar, huwever, the emphasis
here 15 not un the equipment, but on the thought processes
he used.

The scientist’s description is accompamed by annota-
tions that idenufy the cognitive processes of inquiry he
used in solving his problem. The annotations are intended
1o illuminate the mental processes that are prerequisite
and pervasive throughout the scientific process of inquiry.

Reading through the scientist’s description first will
give an overall picture of the scenario. A second reading,
with attention to the annotations should help illuminate the
process.

The Scientist’s Description

While supervising a student vptical laboratory vne aftes-
noon, 1 was asked by 1 student using a Michelsoun interfe-
rometer what would t appen if the light that had passed
througn the interferorieter were dispersed by a grating. 1
replied that I thought the grating would merely diffract the
light into its usual spectrum, and I suggested that he try it.

Using an inexpensive transmission grating, the student
looked at the light coming from the Michelson interferom-
eter and agreed that it produced the usual spectrum.

On closer observation, however, he noticed sume dark
bands in one region of the spectrum. The bands appeared
only on the left side and covered a very limited region of
the spectrum.

Annotations

The student is curious. He questions The scientist draus on
past knowledge aund predicts what may bappen

The student observes the data

When vbservations are muade with greater precision, a dis
crepancy is noted

Q
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We found hat when one hight path in the interferometer
was changed by adjusting the position of one mirror, the
dark bands shifted to another region of the spectrum.

This immediately suggested an «Hplicatton for the dark-
band phenomenon. It could be used to locate the white
light fringes and bring them readily into the field of view of
the interferometer—an adjustment that is usually tedious to
make.

Fur the next couple uof days I was two busy t make further
observations of the dark bands, but 1n spare moments I
kept wondering what might be causing them

Suddenly, a couple of the ubservauons that aready had
been made suggested to me that the dark bands mught be
white light fringes produced 1n the spectrum, even when
the interferometer was not properly adjusted for white hight
fringes. It is well known that white light fringes are ob-
served in an interferometer only when the paths traveled by
the two interfering light beams are exactly equal.

I deuded that the gratuing must sumehuw compensate for
the unequal path lengihs in the interferometer and equal-
ize the total lengths for the hght seen in the dark bands

With this .Jea in mind, [ began t think abuut the prublem
even when 1 should have been duing other things 1 scnb-
bled drawings un pieces uf scratch paper, repeated the vb-
servation in the laboratory; showed the phenomenon to
colleagues, asking them if they had any explanations, and
looked through a number of optics books to see if the ef-
fect had been observed and explained by others No one
seemed to have an explanation.

As I struggled w find further relauons between ubser a-
tiwns, I became moure and more convineed that my 1ded
about the cumpensaung path lengths was correct. Finally, a
sketch I drew during an airplane flight gave me a i..at asto
how the grating could equalize the path lengths and sug-
gested an effect that [ had not observed: moving the hight
source should cause the bands to shift

That mght I hurried w the laboratury to test my latest data
Quickly I set up a light source beside the interferometer
and watched the dark band while moving the source

Nuthing happened. The pusitivn of the dark bands re-
mained unchanged even when the light source was moved
through large distances My theory was no good, and |
went to bed disgusted with the whole affair
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They eapermment by changing one of the variables to deter-
mine its effect on the problem

The scientist applies Fis initial eaplunation to solve an
analogous problem

Although be was able to arrwe at an immediate explana-
tion, be continues to ponder

Bused un bis observations, be draws u cause-effect rela-
tionship between the dark bunds and the adjustment of the
mterferometer. He compares previously learned generali-
zations with thas relatonsbnp to determine if they support
each other.

He thevrizes, then concludes with un explandaton of the
cause of the event be originally vbserved.

He makes drawings or n.odels tu represent bis tdeas He
seeks verification from others be thinks might bave nfor-
mation He dues research boping tv gamn further
information

He becomes tnereasingly intrigued with the problem, it
cumsumes bis attention His theury os supported by trfor-
matton be sathers He feels by eaplanation s gaiming
power

He generates data to test bis idea and voserves the resuldts

He compares the duatu generated wath bis theory It does not
Sit. 50 be refects bis theory
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The next day, however, 1 redrew the skeich 1 made un the
arrplane and was struck with another 1dea. If moving t'.e
light source had no effect, then it must be the position of
the grating that determines the location of the bands.

A mure cdreful drawing of how the ight traverses the nter-
ferc meter and 15 diffracted by the graung convinced ine
that the location of the dark bands would change as the dis-
tance between the grating and the interferometer was
changed, and as the angle of the interferometer micror was
changed

Agamn, I hurnied it the laburatory to test this hypothesis

This time it worked!

Nuw I knew I was un the night track and that 1 should be
able to predict—qeanttauvely as well as quahitatively—
where the dark bands would appear and how they would
shift. With an even more careful drawn figure based on my
new observations, it was not difficult to derive 2 mathemat-
ical formula that related the location of the dark bands to
the path difference in the interferometer, the location of the
grating, the angle of the interferometer mirror, the wave-
length of the light, and the ruling spacing of the grating.

The next day I was again scheduled to si'pervise the opties
laboratory, so I decided to ict the stusient who first asked
about the pheromeaon make the ciucial test. I told him
briefly about my theory and wrote down the formula I had
derived. With excitement equal to mine, he set up the ap-
paratus and made the necessary measurements.

We tnen entered the numbers 1in the computer and caleu
lated where the bands should appear. His first caleulation
came out right on the nose

Since then the student has made mary medsurements
check the theory, and has found that 1t agrees wath all
observations.

He 15 nuw engaged 1n ¢ more thurough search of the hiter
ature to see if *he theury has been published 1n any saen
tific journal Fven i he finds that it has, both of us will al-
ways remember the thrill we experienced that afternoon
when the mathernatical theory correctly predicted the phe-
nomenon that we observed
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The scientist persists. He again draws models of vis ideas
He makes another byputhesis—an “if-then” statement.

He draws a more prectse model, on whih be bases arother
bypothests of what should bappen when variables ure
changed.

He experiments to generate more information as a test of
bhis bypothesis. He observes

The data he collected supports his explanation.

Now, knowng which variables are significant and bouw
they interact, be is able tu make a prediction. He formu-
lates a mathematical modei of the rela:ivnship.

He tests b s theory by setting up the exper :ment and meking
observations

They vbserve and record thew informauon, and find that
she data they gather “fit” the mathematica. formula.

The student continues to repect the experimert tu gather
more data, thereby strengtbening bis explanat.on.

The student muvesugates vther sources for agreement with
bis explunation. The scientist and bis studen: ar satisfid
with their process

Q

RIC

‘r i
O
oo




ERI!

Aruitoxt provided by Eic:

HOW SCIENTISTS THINK WHEN THEY ARE DOING SCIENCE
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In this descripuon. we have traveled with a scienust as
he discovered a prublem, formuldie ! pussible theovries,
tested hus explanatiuns, rejecte certain explanations, de-
veloped an explanation that corresponded to the data he
generated, and converted the explanation into a mathemat-
ical formula.

Thus we have seen the intellectual processes of in-
quiry used to solve a rather simple scienufic problem Not
everyone would have worked through that problem in the

same way, nor would this scientist use the same processes
1n exdctly the same way un his next problem The important
puint is how this scientist applied effective thinking skills
and attitudes that are basic and prerequisite to the scien-
tific endeavor.

Author s note My thanks to Graydon Bell, Physicist, Harvey Mudd
Coullege, Claremont, Califurnig, for permission to use this
description
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Aesthetics: Where Thinking

Originates

Arthur L. Cosita

Il informatiun gets to the brain through vur sensury
channels—our tactule, gustatory, ulfactory, visual,
kinesthetic, and auditury senses, Those whose sen-

sury pathways are upen, alert, and acute absorb more in-
formation from the enviionment than thuse whuse path-
ways are withered, immune, and ublivious to sensory
stimuls. It 15 proposed, therefore, that aestbetics 15 an es-
sential element of thinking skills programs. Cognitive
education should include the develupment of sensury
acumen.

Perimeating the spint of inquiry, inherent 1n creativity
and prerequusite to discovery, the aesthetie dimensions of
thought have recerved little concern ur attention as a part of
cognitive instruction. The addiion of aesthetics 1mplies
that learners become not Hnly cogmtvely 1nvulved, but also
enraptured with the phenomena, prinuples, and discrep-
ancuies they encounter 1n their environment. In urder for
the brain to cumprehend, the heart must first histen.

Aesthetics, as used here, means sensitivity to the artis-
tic features of the environment and the qualities uf experi-
ence that evoke feelings 1n individuals. Such feelings in-
clude enjuyment, exhilaration, awe, and satisfaction. Thus,
aesthetics 15 the sensiuve beginning of rational thought,
which leads tu enhghtenment about the complexaties of vur
environment. It may be that from within the aesthetic
realm the skills of ubserving, investigating, and questiun-
ing germinate. These are bases for further scienufic in-
quiry. Aesthetics may be the key to sustaining motivation,
interest, and enthusiasm 1n young children, since they must
becume aware Jf their enviruonment befure they can ea-
plain 1t, use 1t wisely, and adjust to it. With the addition of

aesthetics, cognition sh:fts from a mere passive compre-
hension to a tenacious quest.

Children need many opportunities to commune with
the world around them. Time needs to be allotted for chil-
dren to reflect on the changing formations of a cloud, to be
charmed by the opening of a bud, and to sense the logical
simplicity of mathematical order. They must find beauty in
asunset, intrigue in the geometrics of a spider web, and ex-
hilarauon in the iridescence of a hummingbird’s wings
They must see the congruity and intricacies in the deriva-
tion of a mathematcal formula, recognize the orderliness
and adroitness of a chemical change, and commune with
the serenity of a disiant constellation.

We need to observe and nurture these aesthetic quali-
ties in children. Students who respond to the aesthetic as-
pects of their world will demonstrate behaviors manifest-
ing such intangible values. They will derive more pleasure
from thinking as they advance to higher grade levels. Their
curivsity will become stronger as the problems they en-
counter become more complex. Their environment will at-
tract their inquiry as their senses capture the rhythm, pat-
terns, shapes, colors, and harmonies of the universe. They
will display cognizant and compassionate behavior toward
other life forms as they are able to understand the need for
protecting their environment, respecting the roles and val-
ues of other human beings, and perceiving the delicate
worth, un queness, and relationships of everything and
everyone they encounter. After the period of inspiration
cumes the phase of execution, as children explore, investi-
gate, and ubserve, their natural curiosity leads them to ask
“What?” “How?"” “Why?” and “What if?”

Children need help in developing this feeling for,
awareness of, and intuitiveness aboat the forces affecting
the u.iverse—the vastness of space, the magnitude of time,
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and the dy namics of change. But can this atutude be taught
1 specfic lessun pians and 1nstructional models? Are steps
fur its develupment written 1n method buuks? Can we cun
struct instructivnal theory for cognitive educauon that 1n
cludes aesthetics as a basis fur learning? Or do children de-
nive this atutude from their associations and nteractions
with significant other adults who exhibat it?

Perhaps we need to identify teachers who approach

thinking with an aestheuc sense. It may be teachers who
generate awareness of the vutside world 1n children. They
are often the underlying inspiration fur children o become
ardent ubservers and 1nsauable questioners. Teachers may
be the ones who develup in uthers a compassionate attitude
toward the environment and a curiosity with which they go
wondering through life—a prerequisite for higher-level
thought.

Aruitoxt provided by Eic:
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Thinking Across the Discipiines:
Publications and Programs

Arthur L. Costa

S T e e R G A A A I R T I G A O

Publications

The following is a selected list of publications empha-
sizing the interrelationships between thinking and the var-
1ous disciplines commonly taught in schools

GENERAL

Eisner, E., ed. Learning and Teaching the Ways of
Knowing. 84th Yearbook of the National Society for
the Study of Education, Part 11. Chicago: University of
Chicago Press, 1985.

THE ARTS

Getzels, Jacob, and Csikszentmihalyi, M. The Creative Vi-
sion: A Longitudinal Study of Problem rinding
in Art. New York: Wiley, 1976.

Howard, V. A. Artistry, The Work of Artists. Indianapulis.
Hackett, 1982.

Perkins, David, and Leoundar, Barbara, eds The Arts and
Cognition. Baltimore: Johns Hopkins University
Press, 1977

sindlr4, R. Visual Literacy Connections to Thinking,
Reading, and Writing. Springfield, Ill.. Charles C
Thomas, 1986.

LANGUAGE ARTS

Eco, Umberto. A Theory of Semiotics. Bloomington: In-
diaria University Press, 1976.

Hays, Janice, and others The Writer’s Mind. Urbana, Ill..
National Counaul of Teachers of Er.glish, 1983.

Jusie, b 5. Chicago Mastery Learning: Reading (2nd
ed.) Watertown, Mass.: Mastery Education Corp., 1982.

Sinatra, R., and Stahl, Gemake. Using the Right Brain in
the Language Arts. Springfield, Ill.: Charles C
Thomas, 1983.

Thaiss, Christopher, and Suhor, Charles, eds. Speaking
and Writing, K-12: Classroom Strtegies and the
New Research. Urbana, Ill.: National Council of
Teachers of English, 1984.

SOCIAL SCIENCES

Branson, M. Inquiry Experiences in American His-
tory. Lexington, Mass.: Ginn and Co., 1975.

Carpenter, H. M., ed. Skill Development in Social Stud-
ies. Washington, D.C.: National Council for the Social
Studies, 1963.

Ehman, L, Mehlinger, H., and Patrick, ] Toward Effective
Instruction in Secondary Social Studies. Boston
Houghton Mifflin, 1974.

Faur, Jean, and Shaftel, Fannie. Effective Thinking in the
Social Studies. 37th Yearbook of the National Coun-
cil for the Social Studies. Washington, D.C.: N.C.S.S,,
1967,

Kurfman, D., and Soloman, R. Measurement of Growth
in Skills in Selected Social Studies Skills. Boul
der, Colo.. Social Science Education Consortinm, 1963.

Phillips, R. C. Teaching for Thinking in High School
Social Studies. Reading, Mass.: Addison Wesley, 1974.

MATHEMATICS

Whimbey, Arthur Analytical Reading and Reasoning.
Stamford, Conn.. Innovative Science Inc, 1983
Whimbey, A., and Lochhead, J. Developing Math Skills:
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Computation and Problem Solving. New York-
McGraw Hill, 1982.

SCIENCE

Rowe, Mary Teaching Science as Continuous Inquiry.
New York: McGraw Hill, 1978.

Harms, Norris, and Yager, R E What Research Says to
the Science Teacher, Vol 3 Washington, D.C . Na-
tional Science Teachers Association, 1981.

Hufstedler, S., and Langenberg, D. Science and Engi-
neering Education for the 1980’s and Beyond.
Washington, D.C.: Superintendent of Documents, U.S
Government Printing Office, 1980.

PHYSICAL EDUCATION

Gallwey, T. Inner Game of Golf. New York: Random
House, 1981.

Gallwey, T. Inner Game of Tennis. New York: Bantam
Books, 1981.

Gallwey, T. Inner Skiing: New York: Bantam Books, 1982

Garfield, C., and Bennett, H. Peak Performance: Mental
Training of the World’s Greatest Athletes. New
York: Random House, 1974.

Programs

The foliowing is a list of some of the major curriculum
programs that teach thinking skills and methods of inquiry
through subject matter Brief annotations as well as sources
for more detailed information are provided.

GENERAL

Thinking and Learning, developed by Selma Wasser

mann, Simon Fraser University, Burnaby, British Co-
lumbia, Canada. Published by Coronado Publishers,
Inc., San Diego, California.
Includes a teacher’s manual, teacher cards that de
scribe how to use the program, posters, and over 100
student color-keyed cards. Each cognitive operation—
observing, comparing, classifying, imagining, identfy-
ing assumptions, making hypotheses, solving prub-
lems, and making decisions—is identified by a differ-
ent color. Using a variety of curriculum areas
(including social studies, language arts, mathematics,
music, and science), students follow the directons un
their cards and perform the thinking skiils involved 1n
each activity

SCIENCE AND HEALTH

Individualized Science Instructional System (ISIS),

developed by the Florida State University, College of
Education, 414 Monroe St., Tallahassee, FL 32301. Proj-
et Director, Ernest Burkman. Published by Ginn and
Co., Lexington, Massachusetts.
ISIS is an individualized science program desigried to
provide direct experience in planning and conducting
investigauons, abserving, interpreung data, keeping
recourds, checking conclasions, and making hy-
potheses.

Health Activities Project (HAP), developed by Law-
rence Hall of Science, University of California, Berke-
ley, CA 94720. Project Director, Robert Knott. Pub-
lished by Hubbard Publishers, Northbrook, Illinois.
Involves 4th through 8th graders in an investigative/
discovery approach to health, safety, and bodily func-
tions.

Outdoor Biology Instructional Strategies (OBIS), de-

veloped by Lawrence Hall of Science, University of Cal-
ifornia, Berkeley, CA 94720. Project Director, Robert
Knott. Published by Delta Education Inc., Tyngsboro,
Massachusetts.
Through games, simulations, crafts, experiments, and
data analysis, OBIS emphasizes the interaction of or-
ganisms with each other and the environment. It is in-
tended for 10- to 15-year-olds but can be adapted for
younger and older participants, including families.

Unified Sciences and Mathematics for Elementary
Schools (USMES), developed by Educational Devel-
opment Center, 55 Chapel St., Newton, MA 02158. Proj-
ect Director, Earl L. Lomo:. Published by Moore Pub-
lishing Co., Durham, North Carolina.

An interdisciplinary program that challenges students
tu solve real problems that occur naturally in their
school and community environments.

Human Sciences Program (HSP), develuped by Biulug-
ical Sciences Curriculum Study, PO. Box 930, Boulder,
CO 80306. Project Director, Norris Ross. Published by
C & F Associates, Batavia, Illinois.
Intended for 10- to 14-year-olds and designed to ex-
pand the experiential base required for transiion to
Piaget’s stage of formal operational thinking.

Science Curriculum Improvement Study (SCIS), de
veluped by Rubert Karplus and Herbert Theer, Law-
rence Hall of Science, University of California, Berke-
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ley, CA 9472C. Published by Delta Education Inc.,
Nashua, New Hampshire

Materials and teacher guides help elementary school
children explore a variety of scientific concepts, in-
cluding interactions and systems, material objects, rel-
ative positions, subsystems, and variables. Develops
students’ abilities to observe, hypothesize, predict,
and solve problems.

Elementary Science study (ESS), developed by Educa-
tional Development Center, 55 Chapel St, Newton, MA
02158. Published by McGraw-Hill, Novato, California.
Consists of over 40 instructional units with materials
and teacher guides. Teacher guides suggest open-
ended quesuons that lead students o vbserve, investi-
gate, gather informaton, test hypotheses, and solve
problems.

Voyage of the Mimi, Jdeveluped by Bank Street College,
New York.
A mulr.compunent system of suftware, videotapes, aud
printed material that requires students to sulve prob-
lems encountered un a sailing voyage (including navi-
gauon and searching for whales).

MATH

CDA Math, developed by Robert Wirtz, Curriculum Devel-
opment Associates, 1211 Connecticut Ave., N.W,, Wash-
ington, DC 20036. Published by Curriculum Develop-
ment Associates, Washington, D.C.

Based on the theories of Bruner and Piaget, develops
language and problem-solving ability of students in a
logical/developmental manner.

Comprehensive School Mathematics Program. Fry;
ect Director, Claire Heidema, 470 N. Kirkwood Rd., St.
Louis, MO 63122.

An experimental (bit rot strictly Pragetian) approach
to teaching mathematics that uses a spiral curriculum.

British Primary Schools Materials, develuped by Nuf-

field Mathematics Published by John Wiley & Suns,
Inc., 605 Third Ave., New York, NY 10158.
Includes directions for teachers 1n cunducting and ur-
ganizing science and mathematics instruction 1n the
British primary schools. It 1s intended for 3- tu 13-year-
olds
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SociAL STUDIFS

Law in a Free Society (LFS), developed by Center for

Cwvic Education, 5115 Douglas Fir Rd., Suite 1, Calaba-
sas, CA 91302. Project Director, Charles N. Quigley.
Published by the Center for Civic Education, Calabasas,
California.

Students from grades K-12 engage 1n reading, writing,
and discussion involving Socratic inquiry techniques;
simulations of appellate court, administrative, and leg-
islauve hearings; and the use of "intellectual tools” to
understand and apply the fundamental concepts of au-
thority, justice, responsibility, and privacy.

Man: A Course of Study (MACOS), develope i by Jerome

Bruner, Education Development Certer, 55 Chapel St.,
Newton, MA 02158. Published by Curriculum Develop-
ment Associates, Washington, D.C.

Organized around the conceptual question, “What
makes man human?” MACOS aims to develop students’
questioning processes, research methodologies, dis-
cussion skills, reflective thought, and hypotheses de-
velopment and substantiation skills using a variety of
data sources. It shifts the role of the teacher to one of a
resource/facilitator rather than authority.

U.S. History Data Base for P.ES. File, published by

Scholastic Inc., PO. Box 7502, Jefferson Cit,, MO 65102.
Consists of a series of six disks, each with a corre-
sponding activity unit. Three teach students how to
use the data files, and the other three teach students to
build their own files. Students become actively in-
volved in manipulating data, building and testing hy-
potheses, and perceiving relationships and trends
over time among events, people, and places in U.S.
history.

One World: Countries Data Base, developed by Active

Learning System, PO. Box 197, Indooroopilly, Queens-
land, Australia 4068.

Begins with the input of simple data and advances to
the analysis of information, perception of new rela-
tionships, and comparisons among data. Uses formal
logic and syllogistic thinking to interpret data. (Other
data base curriculums under development include USA
Profile, Rocks and Classification, The Whales, Ecology
and Environnmental Studies, Town Planning; Man’s Ma-
jor Achievements in the Sciences and Arts, Voyages of
Discovery, Space Exploration, and Time Lines in Mod-
ern, Asian, Australian, European, and American
History.)
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Critical Analysis and Thinking Skills (CATS), devel-

oped by Terry Applegate, 4988 Kalani Dr., Salt Lake
City, UT 84117

Instruction may be integrated into existing social stud-
ies and language arts courses in grades five and above.
Teaches research skills, critical reading, discriminat-
ing between fact/opinions/inferences/implications;
predicting consequences, assessing credibility; and
promotes effective oral and written communication,

THE ARTS

Developing Creative Thinking Skills, developed by In-

stitute for Creative Education, Educational Improve-
ment Center, Box 209, Rt. 4, Sewell, NJ 08080.

Student exercises using imagery, senscry awareness,
brainstorming, relaxation, meditation, analogy, and so
on may be used at any grade level and with any ability
level. Useful in creative writing and visual arts

programs.




PART VI

Teacher

Behaviors That

nable Student Thinking

Arthur L. Costa

[ T e e s e LS e P

Teachers are the ones who touch students and interact
with them. They are the ones who implement educational
policy and curriculum content, scope and sequence.
And—most important—they are the ones who establish the
educational chmate and who structure learning exper:-
ences In short, they bave almost complete power vver the
process that takes place in the classroom And it is my con-
tention that process 1s more important than content in

education
—]J J. Foley

hat the teacher says and does tn the classroom

greatly affects student learning Over the past 15

years much research has demonstrated that ce.-
tain teacher behaviors influence students’ achievement,
self-concept, social relationships, and thinking abulities

This chapter attempts to explain and jusufy the use of
certain teacher behaviors that 1invite, maintain, and en-
hance students thinking 1n the classroum. These behaviors
fall 1nto four major categories.

1. Questioning to help students collect and recullect
information, process that information intv meaningful re-
lationships, and apply those relationships in different or
novel situations.

2. Structuring the classroom by arranging for individ-
ual, small-group, and total-group interaction; managing the
resources of time, energy, space, and materials to facilitate
thinking, and legitimizing thinking as a val:d ubjective for
students.

3. Responding w help students maintain, extend, and
become aware of their thinking

4, Modeling desirable intellectual behaviors 1n the

day -tu-day problems and strategies of the classroom and
school.

Dillon (1984) distinguishes twq, types of classroom in
teraction. recitation and discussion. Recitation is character-
1zed by recurring sequences of teacher questions plus stu-
dent answers, where students “‘recite” what they already
knuw or are learning through the teacher’s questioning
The interaction is teacher-centered. The teacher controls by
asking the questions and reinforcing responses.

Discussion, on the other hand, involves group interac-
tion in which students discuss what they don't kaow; stu-
dents put forth and consider more than one point of view
on a subject. The teacher, the discussion leader, facilitates
by creating an atmosphere of freedom, clarity, and equality
John Goodlad in his Study of Schooling (1984) found that
only 4 to 8 percent of classroom time was spent in discus-
sion. Less than 1 percent of teacher talk was intended to
elicit a student response.

Thus latter definition of classroom interaction—discus-
ston—must be kept in focus as we consider which teacher
behaviurs are facilitative. Analyses of major programs and
instructional strategies intended to enhance thinking, crea-
tivity, wooperation, and positive self-worth stress the need
for this dialectic discussicn strategy (Costa, 1984, Paul,
1984).

Teachers’ Questions and Statements That
Cause Thinking

Early 1n their school experience, children learn to lis-
ten and respond to the language of the teacher. From ques-
tons and other statements that the teacher poses, students
derive their cues for expected behavior. Questions are the
intellectual wols by which teachers most often elicit the de-
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A Teacher’s Testimonial

After the inservice on teacher behaviors and thewr consequences
on students’ thinking, | decided to test some of the theories in the
sophomore biology class | teach. | was particularly interested in exam
ining my questioning behaviors and students’ responses to them 1 was
also curious about the effects of silence and nonjudgmental acceptance.
When | began the grand expenment, | immediately discovered how
ditticult it is to structure questions and watch for reactions at the same
time.

Given this lir- itation, | consciously practiced my questioning and
response behaviors during a two-week period and began to notice a
number of things evolving in the class.

First, the time 1 spent on lecturing to students declined There was
a shift to a more Socratic format as students became accustomed to
processing and applying information. They appeared to become actively
invoived in what was going on, rather than passively taking notes and
listening.

Second, some students who did not participate in class began to
j0in 1n the discussions. These students seemed to come to an under-
standing of the matenal after they had the opportunity to talk about it
The number of “relevant” student questions increased, and students
generally began to accept the position that it is not necessary for an
answer to be night to be acceptable. More than one answer may solve
the same problem.

Third, as | began “accepting” solutions to problems as plausible,
more students risked answers. The level of anxiety decreased as students
reahized their answers wouldn't be classified as either right or wrong. |
think that in the process, students were getting much needed practice
in using their higher-order cognitive skills.

Finally, I've noticed an increase in test scores on inquiry/applica-
tion questions. I’'m not sure that thts increase 1s due to students becom-
ing more famihar with the test format or to gaining expertence in solving
these types of questiuns in class. | hope that itss the latter Maybe its a
combination of both.

Although this *‘experiment’ 10 no way reflects the scientific model,
it has increased my sensitivity to the need fur me tv monitur my uwn
behaviors in the classroom. What | do and the manner in which | do it
has direct bearing on student behavior and learning.

Ron Edwards, Teac her
Jesutt High School
Sacramento, Calrfornia

sired behavior of their students Thus, they can use ques
tions to elicit certain cognitive objectives or thinking skills.
Embedded in questions and other statements are the cues
for the cognitive task or behavior the student is to perform
(Davis and Tinsley, 1967).

There is a relationship between the level of thinking
inherent in teachers’ verbal behavior and the level of think-
ing of their students (Measel and Mood, 1972). Correlations
have been found between the syntax of the teacher’s ques-
uons and the syntax of the student’s response (Cole and
Williams, 1973). Furthermore, teachers whose questions
more frequently require divergent thinking produce more
divergent thinking on the part ¢f their students, in contrast
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to teachers who use more cognitive memory questions
(Gallagher and Ashner, 1963). Students sccre higher on
tests of critical thinking and on standardized achievement
tests when teachers use higher-level cognitive questions
(Newton, 1978; Redfield and Rousseau, 1981).

Realizing that teachers can cause students to think by
carefully designing the syntax of questions and other state-
ments, let us now return to the Model of Intellectual Func-
toning, desc ibed in Part 111, Chapter 12. This model will
serve as a basis for the composition of questions. Teachers
can cause students to perform the intellectual functions
represented in this model (Figure 1) by composing ques-
tions and other statements with certain syntactical
arrangements.

Thus, with a moudel of intellectual functioning in mind,
the teacher can manipulate the syntactical structure of
questions and other statements to invite students to accept
information, tu process or compare that information with
what they already know, to draw meaningful relationships,
and to apply or transfer those relationships to hypothetical
or novel situations.

The following sections provide examples of questions
or statements that the teacher might pose to cause students
to take 1n information—through the senses or from mem-
ory; to process that information; and to apply, transfer, or
evaluate relationships in new or hypothetical situations

Gathering and Recalling Information (Input)

To cause the student to inpus data, the teacher can de-
sign yuestions and statements to draw from the student the
concepts, information, feelings, or experiences acquired in
the past and stored in long- or short-term memory. Ques-
tions can also be designed to activate the senses to gather
data that students can then process at the next higher level.
There are several cognitive processes included at the input
level of thinking. Some verbs that may serve as predicates
of behavioral objective statements are: completing, count-
ing, matching, naming, defining, observing, reciting, select-
ing, describing, listing, identifying, and recalling.

Examples of questions or statements designed to elicit
these cognitive objectives are.

Question/Statement Desired Cognitive
Bekavior

Name the states that bound Naming
California.

How does this picture make Describing
you feel?

What word does this picture go Matching
with?

What were the names of the Naming

children in the story?

Q
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FIGURE 1
A Model of intellectual Functioning

|
INPUT PROCESSING : ouUTPUT
| |
Intake of data Applying and
—.-—* -
through Making sense > Evaluating i
the senses «<{——~+——» (meaning) out |-
1\ of the data
/
Recalling from ! -»|  Metacognition et
both short-
and long-term |
memory
Huw many cuins are in the Counting Examples of questions or statemesnts designed to elicit
stack? these cognitive objectives are:
rhyming words? Bebavior
Mexican houses were made of Completing Why did Columbus believe he Explaining
mud l?“CkS called _ o could get to the east by sailing west?
List the first four numbers in a Listing What do you think caused the Stating causality
set of positive integers. liquid to turn blue?
How did you feel about the Recalling What other machines can you Making analogies

grade you received in algebra?

Making Sense of Gathered Information
(Processing)

To help students process the data gathered through
the senses and retrieved from long- and short-term mem-
ory, teachers’ questions and statements should prompt stu-
dents to draw relationships of cause and effect, to ..ynthe-
size, analyze, suminarize, compare, contrast, or classify the
data they have acquired or observed. Following are some
verbs that may serve as the predicates of behavioral objec-
tive statements if the desired cognitive behavior is at the
processing level: synthesizing, analyzing, categorizing, ex-
plaining, classifying, comparing, contrasting, stating caus-
ality, inferring, experimenting, organizing, distinguishing,
sequencing, summarizing, grouping, and making analo-
gies.

think of that work on the same
principle as this one?

How can you arrange the
Llocks to give a crowded feeling?

How are pine needles different
from redwood needles?

How does the formula for
finding the volume of a cone
compare with the formula for
finding the volume of a pyramid?

Arrange the following elements
of a set in ascending order. 13/4,
3/2, 5/6, 32/5.

From our experiments with
food coloring in different water
temperatures, what car, you infer
about the movement of molecules?

Organizing

Contrasting

Comparing

Sequencing

Inferring
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Applying and Evaluating Actions in Novel
Situations (Output)

Questions and statements that lead to ousput require
students to go beyond the concepts or principles they have
developed and to use this relationship in novel or hypo-
thetical situations. Application invites students to think cre-
atively and hypothetically, to use imagination, to expose ur
apply value systems, or to make judgments. Following are
some verbs that may serve as predicates for behavioral ob-
jective statements if the desired cognitive behavior uf stu-
dents is at the application level. appiying a principle, imag-
ining, planning, evaluating, judging, predicting,
extrapolating, creating, forecasting, inventing, hypothesiz-
ing, speculating, generalizing, mcdel building, and design
ing.

Examples of questions designed t eliit these cogni-
tive objectives are:

Desired Cognitive
Bebavior
Speculaiing

Question

If our population continues to
grow as it has been, wha* will life
be like in the 21st century?

What can you say about all
countries’ economies that are
dependent wn only one crop?

What would be the fairest
solution to this problem?

From what we have learned,
which painting is the best example
of modern art?

What do you think might
happen if we placed the saltwater
fish in the freshwater aquarium?

Generalizing

Evaluating

Judging

Hypothesizing

Teachers have awesome power. Through the careful
and selective use of questions and other statements, they
can elicit, invite, and cause students to perform these cog-
nitive behaviors As a result of such questions, over time
students should be able to.

1 Develop the relationship between the verbal syntax
and the mental processes.

2 Experience and thus exercise these mental
functions.

3 Become aware of these cugnitive processes.

4. Apply these cogniuive processes beyond the
classroom.

5 Understand and appreciate teachers’ inviations to
think.

6 Increase their own inclination and desire to ask a
range of questions

Structuring the Classroom for Thinking

Structuring may be described as the way teachers con-
trol such classroom environmental resources as time,
space, human energy, and materials. Every teacher 1n every
classroom structures those resources, either consciously
our unconsciously, directly or indirectly. Even the ‘unstruc-
tured” classruom imposes a structure to which and within
which students interact.

Research on school and teaching effectiveness has re-
peatedly demonstrated that higher student achievement 15
produced in a well-structured classroom where students
know the objective of the lesson, time 1s used efficiently, the
teacher is clear about the directions, the classroom envi-
ronment conveys a congenial sense of order, and student
energies are engaged in a meaningful learning task.

tructuring the classroom for thinking should be con-
scious, deliberate, clear, and based on the desired objec-
tives for the students. Knowing what learning tasks are to
be accomplished and what type of interaction is desired,
the teacher gives directions, states ground rules, describes
objectives, places limits and constraints, and creates a
classroom organizational pattern intended to best accom-
plish the desired cognitive performance of students.

There are three central aspects of teacher structuring,

1. The clarity of verbal and written instructions.

2. The structuring of time and energy.

3. Different ways of organizing and arranging interac-
tion patterns.

Instructional Clarity

Teacher “Why do you think Robert Frost repeated the last line
of this verse?”

Student  (No response)

Teacher  (After a long pause) “Well, what feelings did you have
as you read the poem?”

Studernit “Why don't you just tell us the answer?” \Wasserman,

1978)

Students expend great amounts of energy trying to fig-
ure out teachers’ intentions. Because some students come
from homes, previous teachers, or other schools where
thinking skills were not valued, they often are dismayed
and resistant to the teacher’s mvitauons to think. Such re-
sistance and reluctance to respond should be taken as an
indication that a program to develop intellectual skills 1s
sorely needed.

Teachers must convey to students that the goal of in-
struction 1s thinking, that the responsibility for thinking 1s
theirs, that it is desirable to have more than one solution,
that 1t is commendable when they take ume tu plan, that an
answer can be changed with additional information.
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Research 1n classroom management seems to indicate
that the clanity and purposefulness of the teacher's direc-
tiuns cuncerning a new learning task affect student behay
1or. If the messages and directions presented by the teacher
are cunfused, garbled, and unclear, then students will have
a more difficult learning task. Similarly, providing oo many
details at one time and repeating infurmation that the stu-
dents alreddy know increases Class restlessness and the
possibility for nonattentiveness (Kounin, 1970).

Rosenshine and Furst (1971) placed teacher clanty at
the top of their hist of effective 1nstructivnal behaviurs.
Teacher clanty 15 consistent and pusitively associated with
student achievement. Some ot the observauons of 1nstruc-
tional clanty fuocus un teachers’ vagueness, redundancy, and
use of mazes. Cunversely, students increase their under-
standing of directions when the teacher frequently repeats
councepts from one senence tu the next or says the same
thing 1n more than vne way, reviews prior work, prepares
students for upcuming tasks by descnibing the work tv be
dune and how tu dou 1t, alluws tme for students to think
about, respond tu, and synthesize what they are learning,
uses visual and verbal examples, reviews difficult coneepts
on the chalkboard, and models the type of performance re-
quired in the task.

It sezms imperative, therefore, that teachers convey to
students their ubjectives, instructional strategies, and a«
sessment procedures so that students will rcalize thinking
15 a legiumate goal of educauon.

Structuring Time and Energy

While much research has demonstrated that achieve-
ment (in basic skills at certain grade levels as raeasured by
standardized tests) correlates highly with the amount of
nme students are successfully engaged 1n learning (Borg,
1980, stallings and Kaskuwitz, 1974, McDunald, 1976), this
same propusition hulds true for teaching thinking.

But how much time 1s enough? This can unly be an
swered 1n terms of the needs of a particular pupulation of
students. A survey uf the most pupular curriculums and
prugrams for teaching thinking suggests that at least two to
three huurs per week with carefully designed matenals
and well-planned and executed lessuns are needed to per-
manently affect students’ cognitive abilities. Furthermc. e,
1t seems this intensity needs to be maintained for at least
two years for mastery of these mental functions.

With an educational urganizaaon that typically tracks
students 1n one-year ur -semester segments and 55-minute
periods, it may prove difficult to provide such intense in-
structivnal continuity. Furthermore, emphasis on thinking
cannout be viewed by the student as an 1sulated event oe-
curring only when an itierant teacher arnves, or from 2.00
to 2.53 each Thursday. Rather, students must repeatedly re-
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cerve instruction in cognitive skills and encounter situa-
tions requiring the need to think throughout the school
day, across academic content areas, and over extended pe
rivds of time. As a result, there is greater possibility for
transference, generalization, and application of that cogni-
tive skill (Sternberg cnd Wagner, 1982, pp. 50, 53) For
sume schouls, this may require a reconsideration of curric-
ulum goals, school organization, allucatiun of time, and a»-
sessment procedures.

Structuring time alone, however, is inadequate. Con-
sideration must also be given tu the quality of the task dur-
ing that ime. the degree that students’ energies are en-
gaged. According to Piaget s constructi -ist theory, all
knowledge arises—-or is constructed—from interactions
between learners and their envirunment. That is, to the ex-
tent that teachers mediate the imeraction of pupils with in-
structional materials and with the content of the lesson,
those skalls are likely to be learned. Much research has also
shown that active learning has a pusitive effect on students’
development of decision maxing and problem solving skills
(Thomas, 1980), and their attitude toward schoul. teachers,
the content t be learned, and learning 1self (Kahn and
Weiss, 1973).

This research strongly suggests that teachers organize
their classroums 1n a variety of ways su that students be-
come actively involved in thinking—not passive. This might
include teacher-led, Sucratic-type discussions, individual
manipulations, and cooperative small-group or total-group
investigations.

Structuring Classroom Organizational Patterns for
Thinking

Of all the various patterns of classroom organization
that a teacher mught use, sume seem tu get better results
than others for certain students at certain grade levels and
for certain goals of instruction. Gage (1976) and McDonald
(1976) report that students learn more in a question-and-
answer discussion strategy. Greater gains were found for
5th grade reading when teachers spent time discussing, ex-
plaining, asking higher leve! questions, and stimulating
cogniuve processes. Group work with individual monitor-
ing by the teacher seemed best for reading while less
group work proved best for math.

Individual work seemed very ineffective if not care-
fully monitored by the teacher. Students were “off-task™
more and a greater number of errurs went uncorrected if
the teacher did not constantly monitor individual students’
learning

The lecture methud has long been found wanting in
terms of student learning. Early studies have shown that
there are vast individual differences in the amount of learn-
ing assimuiawed by students through lecture (Jones, 1923)
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Teachers should ask themselves, “Have my students really been
learning what | have been teaching them, and can they put that knowl-
edge to work in creative and critical thinking situations?” When | asked
myself that question, the answer was, “No, my students have short-term
memories; what they seem to learn one week is gone the next. | have to
teach complex concepts such as photosynthesis and genetirs over and
over again, and the students still don't seem to understand them.” It does
not matter how much material you cover, if the students don’t under-
stand 1t and can't use it when you are finished teaching, it is useless to
them.

If you want to change your students’ attitudes toward learning, you
should have them listen to each other and give them time to think before
speaking You shouid design your lessons around the basic questioning
format that requires students to gather facts and process them using
higher cognitive skills | am convinced that good questioning skills im-
prove student learning, and 1 have been trying to pass this notion on to
other teachers.

The question that comes up at almost every workshop | conduct 15,
"But 1t sounds like it takes too much time | have to get through the
book or my curriculum, a1 d how will [ be able to do that if ! spend so
much time questioning?” Since | have changed my method of question-
ing students, | have found that my students have changed their attitudes

But . .. Do | Have The Time To Do It Right?

Dave Schumaker

toward learning. This change, very subtle at first, 15 now quite startling.
They pay attention, they listen to each other and give answers that show
they are thinking about what they are going to say. | find that the quality
of their questions has also improved, they seem to have a better under-
standing of the concepts and are showing improvement on tests and
written work. Since | have become used to this new style, the amount of
material | cover seems to be about the same now as it was in the past,
although | must admit that when I was learning to use good questioning
techniques the process did take longer.

The other question that | commonly hear is, “Do | have to change
my teaching strategies?”’ Of course not! All teaching strategies require
teachers to ask questions and students to answer them. The only thing
you will change 1s your style of questioning, and that alone v+l allow
your students to take a quantum jump in thetr ability to learn the material
presented and truly understand how to apply it to problem-solving
situstions.

Let's face it—education has been under fire for some time, and we
need to do all we can to improve our product. Our product is educated
students, and through the implementation of sound questioning prac-
tices we can improve the quahty of student education without the ad-
gmon of a single dollar to our budgets or an extra mnute to our teaching

ay

Furthermore, students forget much content that is pre-
sented through lecture Ebbinhous (1913) found that the
curve of retention dropped from about 60 percent of 1m-
mediate recall after the lecture to about 20 percent after
eight weeks.

Different students need different classroom organiza-
tiona' patterns Some students learn best indiv .dually, sume
learn best in groups. There are students who can only
learn when an adult is present to constantly encourage and
reinforce them; others can’t learn when another person is
nearby Some students need noise; others need quiet Some
nead bright light, some need subdued light Some need
formal settings; others need informal situations. Some
need to move; others need to be stationary (Dunn and
Dunn, 1978).

Similarly, some students need a great deal of structure
while others need minimal structure. Less able students
seem to do better in highly structured situations where di-
rect help is generous than do more able students for whom
less structured situations seem preferable (Sternberg and
Wagner, 1982, p. S1).

What kind of classroom structure, then, produces the
greatest achievement of cognitive skills and strategies?
Thomas (1980) states:

Where the locus uf control uver learming-related behaviurs 15
entirely vested in the teacher, where maximum structure :s pro-

vided for carrying out learning activities, and where the motiva-
twn tu perform is provided for through external rewards, praise,
and’or fear of reprisal, there 1s Iittle lautude or vppurtumity for
students to develop a sense of agency and subsequently, to be-
come proficient in using learning strategies . . .. What may be re-
quired is an instructional procedure replete with tasks for which
strategies have sume payoff and perhaps a deliberate attempt to
teach and, or allow for the discuvery of varieties of cognitive strat-
egies appropriate to these tasks (Thomas, 1980, p. 236)

The Johnsons found that having students work coop-
eratively in groups promotes the use of higher reasoning
strategies and greater critical thinking competencies more
than do competitive and individualistic learning strategies
(Johnson and Johnson, 1983).

What most authorities in curriculum and instruction
promote, and what the authors above support with re-
search, is that when higher-level thinking, creativity, and
problem solving are the objectives, students must be 1n a
classroom climate where they are in the decision-making
role—where they decide on strategies to solve problems;
where they determine the correctness or error of an an-
swer based on data they produced and validated; where
they are involved in setting their own goals and me2as of
assessing the accomplishment of those goals.

Furthermore, the reward system in such a classrocm
should be intrinsic rather than extrinsic—dernived frum .n
internal mouvation to learn—an 1intellectual curios.ty
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about plicnumena, an nternial striving for craftsmanship
and dccuracy, a sense of respounsibility to be a producine
and interdependent member of a community of schiolars,
and a desire to emulate significant, respected cihers (Lep-
per, 1978, Bruner, 1956).

Teachers whou value internal rather than external re-
wards, who  1gage students 1n struciuring their own learn
ing, who realize human variability 1n learning, and who
wan teach toward muluple goals use a repertuire of cass
room vrganizationdl patterns. Classroums vrgamzed for
thinking are charactrized by.

® ndwidual students working alone. engaged 1n a
task requiring one or more cognitive skills: comparing,
classifying, surting, and evaluating. Duniag individual
work, teachers monitor student prugress and mediate their
experiences.

® Groups working covperatively, in pairs or small
groups on such collaborative prublem solving as. planning
stra: 2gies for group projects, contributing data and ideas to
the progress of the project, identifying information that
needs to be gathered, devising strategies to generate that
information, and evaluating incividual and group social
skills. During group work, teachers monitor students’ prog-
ress, assess growth in social and cognitive abilities, and
medhate both the intellectual skiiis required of the task and
the cooperative group skills.

® At other times, fotal group engagement 1n listening
to presewniations by and interacting with the teacher, re-
source people, media, and other students. Such total-group
interactive strategies as the Sucratie, the dialectic, and class
meetings are alsu employed when the teacher ur a student
raises a dilemma, problem, or discrepancy for all to partic-
ipate in debating and resolving.

To learn to think, students must engage 1n, discuss,
and cume to value thicking. If schools are o value thinkig,
they must eagage students 1n interacting individually, 1n
small groups, and 1n total groups with problem-sulving and
creative activities that <tudents design and evaiuate
themselves.

Response Behaviors that Create a Climate
for Thinking

Teachers can create a classroom climate for thinking.
It 15 the quality of certain teacher interactions that deter
mines the degree of trust, risk-taking le el of cogmuon,
warmth, rappurt, vpeoness, and psycholugieal safety 1o the
classroom (Kahn and Woiss, 1973). Basically, it 15 the way
the teacher responds to studenits that creaes this class
room climare. Teachers’ responsive bebaviors are those ac-
tivns taken after the student answeis the teacher’s ques-
tions our follows directions, In uvther words, the teacher

initiates a behavior through questioning or structuring, the
student performs the behavior, then the teacher responds
to the student’s performance.

Lowery (1979) found that the way the teacher responds
is more influential in determining students’ behavior than
what the teacher asks or tells students to do. Because stu-
dents are cunstantly anticaipating how their teacher will re-
spond tu their actions, teacher responses seem to exert
greater influence than structuring or questioning. Flanders
(1965) fuund that teacher responses have a great deal of in-
fluetice on the development of students’ self-concept, their
atutude toward learning, their achievement, and their class-
room rapport.

Respunse behaviors may be categorized according to
their effect on students. those that tend to terminate or
close down thinking, and those that maintain, open up, and
extend thinking. There are six behaviors that can be class-
ified under those two categories.

Terminal or closed responses.
1. Criticism (and other put dowas)
2. Praise

Open or extending responses.
3. Using silence (wait time)
4. Accepting—passively, actively, or emphatically
5. Clarifying—of both concept and process
6. Facilitating data acquisition

Much research accumulated over several years sup
purts the benefiual effects on students when weachers use
these behaviors selectively.

Criticism (and other putdowns)

Cicism may be defined as neganive value judgments.
When a teacher responds to a student’s performance with
the use of such negative value words as “poor,” “incorrect,”
or “wrong,” 1t tends to terminate student thinkirg. Negative
value judgments can sometimes be inferential or subtle sig-
nals of inadequacy, for instance, ‘“You're almost right”
“Who has a better answer?” or 'Ynu'ie getting close.” Other
criticism may be value judgzienis in the forin of ridicule:
“What a dumb idea” or “You're riot good enough.”

Other put downs niclude responses that imply sar-
vasm ur rejection. These are sumetimes subtle cues to stu
dents by the teacher’s vuice intonation ur 1nflection that
their performance was inadequate. "Who would wan. to
help you when yuu act that way?” “Where on earth did vou
get that idea?” "Now tha Mary 1s faished, = o wall show
us the way it showld be Jone?”

An abundance f research demonsu atey that criucism
is nut nelpful 1p promut:ng cogritive or affective learning.
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Soar (1972) synthesized much research un the effects of
criticism and found po evidence to support negative criti-
cism as positively affecting learning. In fact, Flanders
(1970) found that greater teacher criticism was relaed to
less positive pupil attitudes and lower pupil achievement

Criticizing students and makirg them feel failure ub-
viously does not enhance thinking There are numercus re-
sponses that teachers can use that are more helpful in pro-
moting student thinking.

Praise

Praise may be defined as the opposite of criticism 1n
that it employs the use of posiuve value judgments such as
“good,” “excellent,” “great,” and so forth

Surprisingly, while many teachers advocate the use of
praise in attempts to reinforce behaviors and to build self-
worth, the research on praising seems to indicate that in
reality, the opposite is more often the case Praise buiids
conformity at 2 time when our goal is diversity It tends to
make students depend on others for their worth rather than
on themselves for their worth.

Some teachers use praise so often and so indiscrimi-
nately that it terds to become a meaningless response pro-
viding linle benefit Praise does seem to be appropriate un-
der certain conditions It would be desirable for teachers to
learn to recognize and use praise sparingly and judiciously
and only in those circumstances, with only those students,
and for only those objectives for which it is suitable. Teacn-
ers can replace praising with an enlarged repertoire of re-
¢ponse behaviors that research indicates are more condu-
cive to developing students’ thinking skiils.

Praising seems best used with only certain students
and for certain tasks. Following are some circumstances in
which praise seems warranted.

1 Reluctant, unmotivated, dependent learners Some
students are difficult to motivate They depend on the
teacher for reinforcement and need constant reminders to
stay on task These are often students who, when given an
assigrment, soon lose interest, have a limited attention
span, and quickly seek redirection. While praise often ben-
efits this type of learner, a goal for them should be 0 re-
place external reinforcement with internal motivation
Therefore, the amount and frequency of praise must grad-
ually be reduced and replaced with the sausfaction derived
from solving intriguing problems, accuracy and craftsman-
ship of tasks completed, and with the responsibility for
contributirg to group accomplishment. Thus, with this type
of learner, the teacher must consciously withdraw praise
over time (fading) Often when new or difficult learning is
begun, praise will need to be used again briefly until the
student has a feeling of confidence and mastery

[T

DEVELOPING MINDS* A RESOURCE BOOK FOR TEACHING THINKING

2. Lower grade level students Kohlberg has described
4 sequence through which students grow in their under-
standing of social justice and moral reasonmng. During
early stages, children understand night and wrung because
of the rew ards and punishments given by adults and others
in audhority. These rewards and purishments are the con-
sequences of their behavior. In later life, students can un-
derstand the consequences of their behavior because of
their effect on others or because they understaud “morally
ethical” behavior.

While students are sull in the early stages of moral de-
velopment, praise and rewards may be appropriate. These
states are not necessarily determined by chronological ma-
turity, but rather by observation of students’ behavior 1n sit-
uations requiring social decision making and by analyzing
discussions with children about appropriate behavior 1n
varying problem situations. Higher levels, more autono-
mous, and more appropriate, kind, and just behaviors will
develop 1n students if they are involved 1n decisions and
problem situations that require making choices. It 1s help-
ful if their behaviors are discussed and analyzed with
them, and if significant adults in their environment model
those more appropriate social behaviors.

While praise may seem to he more appropriate with
young, morally immature students, we want to help them
prugress beyond that stage. Teachers, therefore, must soon
abolish praising and replace it with the type of internal mo-
tivation system that is consistent with the higher stages of
moral devzlopment,

3. Low level cognutive tasks Asindicated earher, input
questions help a student confirm or produce an answer
from memory or from sensory observations. It 1s probable
that the answer the student gives 1s predictable and there-
fore “correct.”

if praise is used, there are some guwidelines that can
help students decrease their dependence on it:

® Giving the criteria or rationale for the value judg-
ment. It 1s important that the criteria for praise be de-
scribed. What makes an act "good” or “excellent” must be
com.nunicated alung with the praise. The student then un-
derstands why the act is acceptable and can repeat the
performance.

€ Helping students analyze ther own answers. For
example,

Teacher. "Jane says San Francisco 1s the largest city in
California. Bill says Los Angeles 15 the largest Would each
uf you please tell us what 1s the population of the two cties?
One way to find out is to compare our data.”

In the long run, the teacher’s goal should be to de-
crease the use of these terminal behaviors and use other
respunse behaviors that have a more instructive effect on
students’ cognitive development

ERIC
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Which instructional objectives warrant praise? Flan-
ders (1970) stated

The pupil growth index which involves memory, a relauvely
luw level cogmitive task, can tlerate luwer levels of teacher 1ndi-
rectness  vet higher levels of cugnitive reasuming are assout-
ated with more indirect  teacher influence patterns Creatwity
appears to flourish most with the most indirect patterns

McGraw (1978) and Condry and Chambers (19” 8)
found that student performance on routine, familiar pro-
cedures was not adversely affected by rewards and praise
In fact, when students did not particularly like assignments
that were repetitious and of a practice nature, rewards en-
hanced their performance. In contrast, McGraw and
Thomas (1980) found that rewards had a detrimental effect
on studen* performance of tasks requiring higher-level
problem solving Condry and Chambers (197'8) emphasize
that the learning process is different from the learning
product and indicate that the process is detrimentally af-
fected by rewards They suggest that effects of rewards dif-
fer depending on the extent to which the student had al-
ready learned the subject matter. Thus, rewards for tasks
already learned are not detrimental because learning has
already occurred and the focus is now on learner produc-
tion of what he or she already knows

In contrast, the process of learning s detrimentally af-
fected by rewards The performance of new task-, skills,
and processes requires cognitive ricis and exploration,
which are :nhibited by praise and promised reward Thus,
these findings seem to indicate that rewards are best ad-
munistered fc r well-learned tasks where specific rules need
to be followed, as opposed to tasks that are in the process
of heing learned or are problem solving or exploratory in
nature Seatwork, which 15 of a practice nature, 1s likely to
be facilitated by rewards, while rewards for learning a new
skill are likely 1 have a detrimental effect.

Silence

Rowe (1974) found observable differences in class-
room behaviors of students whose teachers waiicd after
asking a question or after a student gave an answer

If the teacher waits only a short time—one or two sec-
onds—students will give short, one-word responses. On
the other hand, if the teacher waits for longer periods, the
students tend to respond with whole sentences and com-
plete thoughts There 1s a perceptible increase in the crea-
tvaty of the response as shown by greater use of descrip-
tive and modifying words There 15 also increased
speculativener . in the students’ thinking. Research has also
shown that student to student interaction is greater, the
number of questions students ask increases, and shy stu-
dents begin to contribute

Goud and Brophy (1973) repurt that teachers commu-
nicate their expectancies of students through the use of si-
lence Teachers who ask a question and then wait for a stu-
dent’s answer demonstrate that they not only expect an
answer but alsu that they have faith 1n the student’s ability
tu answer given enough time. Teachers who ask a quesuon,
wait only a short time, and then give the answer, call on an-
other student, or give a hint, demonstrate their belief that
the student really can't answer the question and 1s consid-
ered tvo poor 4 student to offer an answer or reason
independently

Accepting Responses

Teachers who are accepting are those who are none-
valuative and nonjudgmental. They give no clues through
posture, gesture, ur words as to whether the student’s 1dea,
behavior, or feeling is good, bad, better or worse, right or
wroung. The intent of accepting 1s to provide a psychologi-
cally safe climate in which students can take risks, are en-
trusted with the respunsibility of deciding for themselves,
and can explore the consequences of their own actions. An
acepting atmosphere 1n a classroom encourages students
tu examine and compare therr own data, values, ideas, cri-
ter1a, and feelings with those of others as well as those of
the teacher. Even though students’ values and feelings may
differ from those of the teacher, teuchers can sull accept
these differences because they know that only the student
is able to modify them and make them consistent with their
reality.

Thus, an alternative way of respoading to a student’s
answes 15 by paraphrasing 1t, applying it, acknowledging it,
compadring it to another 1dea, or summarizing what was
said. Amoug the numervus ways of demonstrating accep-
tance are passive acceptance, active acceptance, and em-
pathic acceptance.

Passive acceptance is demonstrated when the teacher
merely receives and acknowledges what the student says,
without making a value judgment It demonstrates that the
student’s ideas have been heard. Passive acceptance might
be

Verbal, by saying. “Um-hmm,” “That's one pussibility,”
“Could be,” ¢r *'I understand.”

Nonverbal, by nudding the head ur writing the stu-
dent’s statement on the chalkboard.

Active acceptance demonstrates air understanding of
what the student says or doues. The teacher actively accepts
by reflecting (not merely repeating), rephrasing, para-
phrasing, recasting, translating, or summanizing what the
student said or did It uccurs when the teacher extends,
builds un, compares, ur gives an example based un the stu-
dent’s response While the teacher may use different
words, the teacher strives to maintain the intent and accu-
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rate meaning of the student’s 1dea. Active acceptance is
more than passive acceptance because the teacher demon-
strates not only that the student’s message has been re-
ceived, but also that the message is understood Examples
of active acceptance are:

“Your explanation is that if the heat were ircreased,
the molecules would move faster and therefore disperse
the food coloring faster”

“Lunderstand Your idea is that we should all write our
legislators rather than send them one letter from the
group.”

Empathic acceptance is the acceptance of feelings in
addition to cognition Often teachers can show empathy
when they express similar feelings from their own experi-
ences It means that the teacher not only hears the student’s
ideas, the teacher also hears the emotions underlying the
ideas Some examples of empathic acceptance are.

“I can see why you’re confused Those directions are
unclear to me, t00.”

“You're frustrated because you didn't get a chance to
share your idea We've all got to take turns, and that re-
quires patience It's hard to wait when you’re anxious to
share”

The student enters the room and slams a math work-
book on the desk. The teacher responds empathically 1o
this behavior by saying, “Something must be upsetting you
today. Did you have difficulty with the assignment?"

Empathic acceptance does not mean that the teacher
condones acts of aggression or destructive behavior. It
does, however, demonstrate an understanding and accep-
tance of th . emotions that produce those behaviors

Clarifying

Clarifying is similar to accepting in that both behav-
iors reflect the teacher’s concern for fully understanding
the student’s idea While acuve acceptance demonstrates
that the teacher truly does understand, clarifying means
that the teacher does not understand what the student is
saying and, therefore, needs more information.

Rosenshine and Furst (1971) report that when a
teacher responds to students’ comments by encouraging
them to elaborate, there is a significant and positive corre-
lation with student achievement.

Kleven (1968) found that when teachers use clarifica-
tion, students tend to increase their consistency of thinking
as measured on a scale-of-beliefs test. Students become
more purposeful in their thinking and behaving,

Flanders’ research (1960) supports the use of clarify-
ing behavior It shows that achievement is higher in class-
rooms where teachers use, build on, extend, or clarify stu-
dents’ ideas

DEVELOPING MINDS. A RESOURCE BOOK FOR TEACHING THINKING
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One of the most compelling reasons why teachers
should clarify is that it contributes to the development of
students’ metacognitive abilities. Brown (1978) found a
correlation between the degree of metacognitive aware-
ness and the level of performance on complex problem-
solving tasks. Students seem to become better problem sol-
vers if they are able 1o become aware of and talk about the
strategies and steps they use to solve preblems.

Often students follow instructions or perform tasks
without questioning why they are doing what they are
doing. They seldom question themselves 2bout their own
learning strategies or evaluate the efficiency of their own
performance. They may have virtually no 1dea what they
are doing when they perform a task and are often unable to
explain their strategies in solving problems (Sternberg and
Wagner, 1982).

When the teacher clarifies by asking students to ex-
plain their answers and how they arrived at them, or to
share the rationale behind them, the teacher causes the stu-
dents to metacogitate. Much evidence suggests that causing
students to talk about their thinking processes and prob:
lem-solving strategies before, during, and after enhances
their ability to think. Evidently, thinking and talking about
thinking begets more thinking (Whimbey, 1980; Bloom and
Broder, 1950).

Facilitating the Acquisition of Data

If one of the objectives of cognitive educauon 1s for
students to process data by comparing, classifying, infer-
ring, or drawing causal relationships, then data must be
available for the student to process. To facilitate the acqui-
sition of data, the teacher must perceive students’ informa-
tion needs and provide data or make it possible for stu-
dents to do so themselves Thus, it is classified as a
response behavior.

The teacher, therefore, cieates a climate that 1s respon-
sive to the student’s quest for information. Teachers do this
in a variety of ways.

® By providing data (feedback) about a student’s per-
formance. “No, three times six is not 24. Three times eight
is 24.” “Yes, you have spelled ‘thythm’ correctly.”

© By providing personal information or data (self-di-
vulgence). (These are often 1n the form of "'I” tnessages ):
“I want you to know that chewing gum in this classroom
really disturbs me.” “John, your pencil tapping 1s disturb-
ing me.” “The way you painted the tree makes me feel like
I’'m on the inside looking out.”

® By making it possible for students to experiment
with equipment and materials to find data or information
for themselves. “Here's a larger test tube 1f you'd like to see
how your experiment would turn out differently” “We can
see the film again 1f you want to check your observations.”
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® By muking primary and secondary sources of infor
mation accessible “Mary, this almanac gives information
you will need for your report on the world’s highest moun-
tain ranges.” “Here's the dictionary The best way to verify
the spelling 1s to look it up

® By responding to a student’s request for
information

Student

Teacher:

“What's this thing called””
“This piece of equipment 1s called a bell
jar.”

® By surveying the group for its feelings or for input
of their information. “On this chart we have made a list of
what you observed 1n the ilm. We can keep this chart in
front of us so that we can refer to it as we classify our ob-
servations.” “‘Let s go around the circle and share some of
the feelings we had when we found out the school board
decided to close our school ”

® By labeling students’ performance of a cognitive op-
eration: “When you shared your crayons, that was an ¢x-
ample of cooperation " ' Your statement, 'If there 1s water
found on Mars, then there could be life’ 15 a bypotbesis.”
“That was an assumption you made.”

Knowledge of results 1s the single most important var-
1able governing the acquisition of skillful habits (Irion,
1966).

There 15 a difference between rewards and feedback.
Rewards can eithe- control behavior or give information
about competence. 1f students perceive the teacher’s re-
wards as controlling, their intrinsic motnvation will hikely
decrease If students percerve rewards as providing fecd
back about their knowledge or competence, however, their
intrinsic motivation is likely to increase (Deqy, 1976, 1978).

Feedback or a response to a student’s behavior should
be given within seconds if learning 1s to progress rapidly
(Kimble, 1961) Feedback need nut dalways come from the
externdl situation but may arise from other concepts, data,
and prinaples recalled or gathered by the learners them-
selves—for example, by providi: 3 a model with wiuch the
student checks for accuracy or currectness, by cumparisun
with uther students’ answers, ur with rules stated 1n the 1n
structions (Feuerstein, 1980) 1. uther words, the teacher
needs to provide an upportunuy for students to chedk thenr
ideas against the data being gathered su that they can de
wde for themselves if their 1deas or answers are curredt.
This self checking can furnish sume unmediate feedback
and sausfaction that 1n turn reinforces learning (Gagne,
1967).

Suchman (1964), in his studies of Inquiry Training,
found that students need a "respunsive environment.” Datd
of all kinds need to be available 1n great abundance 1t
shuuld be pussitle for inquiring students to ubtain what
ever data they want as eastly and quickly as pussible from
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many sources manmpulauon of materials, wols, and refer-
ences, the teacher, and other resource people (Andre,

1979).

In Summary

In 2 poll conducted by the University of Northern Col-
orado, 87 percent of the parents surveyed said that teachers
needed the ability to communicate, understand, and relate.
The Colorado Department of Education concluded that the
top concern of high school students was teachers’ lack of
acceptance and involvement Students felt no one cared and
no one listened to their needs (Education USA, 1978).

Probably the main reason why all the open response
behaviors described in this chapter create a warm climate
for learning is that they require teachers to listen. The
teacher’s use of silence communicates to students the value
of reflective, thoughtful, crafted answers over impulsive an-
swers. The use of accepting behaviors demands that teach-
ers be sensitive to and understand students’ ideas. Clarify-
ing and probing demonstrates a desire to go deeper and to
further explore the students’ ideas. Facilitating data re-
quires teachers to listen to and sense the students’ need for
information so that the proper data may be supplied. Per-
formance of all these behaviors presents a model of the
type of rational behaviors that teachers desire in students
as well.

Modeling: Behaving Consistently With
Cognitive Goals and Objectives

What you do speaks so loudb, they can't bear what you say
——Emerson

Students are quick to pick up the inconsistency be-
tween what a teacher verbalizes as 1deal behavior and the
demonstration of that benavior. Powerful teachers of think-
ing constantly strive to bring their words, actions, belsfs,
values, and geals for students into harmony.

Research 1in modeling substanuates the fact that chil-
dren acquire much of their behavior, feelings, atutudes,
and values without direct instruction but through imitation
of buth adult and peer models (Bandura and Walter, 1963,
Guod and Brophy, 1973). A considerable number of studies
cunclude that students adopt new behavior patterns or
modify their vwn behavior un the basis of observation
alune. Thus, since there 15 such extended contact bertween
teacher and student, the teacher is one of the most signifi-
cant and influential models in the student’s life.

Mudeling tends to reinforce students’ perzeptions of
the values and goals stated by the teacher or by the school.
Adults, by exhibiting the kinds of behaviur desired in stu-
dents, strongly infiuence students 1n those behavior pat-
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terns in regard tu the desired actions and reactivns For
example:

o If listening to une anuther is a valued behavior of
cognitive education, teachers who listen to students will
greatly enhance the probabulity of achieving this ubjectve

® If solving problems in a rational, scientific manner is
valued, students must ubserve teachers and administrators
solving problems in ratiunal, scientific ways when problems
arise in the school or classroom (Belcher, 1975).

® If restraining impulsivity is a characteristic of intel-
ligent problem solving, students must witness teachers and
administrators reacting calmly and patiently during stress-
ful situations.

® If teachers desire students to understand others’
points of view, values, and differences (overcoming ego-
centrism), they will accept students’ differences

® If teachers want students tu become enthusiastic
about thinking, they will demunstrate enthusiasm about
challenges, puzzles, and complex tasks requiring thought
(Rosenshine, 1970)

® Emulation of significant others is a basic motive for
learning Yetf we are “do as I say, not as I do” educators,
then students will easily and quickly sense this incongru-
ence between our behaviors and our stated values. The
credibility gap that results can lead to hostility, frustration,
and confusion In the last analysis, there 1s probably only
one person’s behavior we have the power to control, train,
and modify: our own!

Readings on Teachers’ Questions and
Student Cognition
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teaching strategy is a sequential pattern of instruc-

tional activities that are employed over time and

are intended to achieve a desired student learning
outcome. Incorporated within a teaching strategy are spe-
cific teaching skills such as questioning, communicating di-
rections, structuring, and responding to students’ answers.
Within a teaching strategy, the teacher also employs a rep-
ertoire of instructional techniques, such as unique class-
room arrangements and grouping patterns, ways of causing
interaction, and various approaches to the use of instruc-
tional materials.

You will find, therefore, that the use of those basic in-
structional skills described in Part Vi—questioning, struc-
turing, responding, and modeling—are present in c.ch of
the teaching strategies described They are used, however,
in differing amounts, sequences, combinations, and for dif-
ferent purposes For example, teacher questioning is pres-
ent in every strategy In the Discussion strategy, the teacher
presents only one question, in the Conceps Development
strategies, the teachers asks three major types of questions
in a hierarchical sequence, in the Inguiry and Deep Pro-
cess strategies, the syntactical structure of the questions are

PART VII

Teaching Strategies
Intended to Develop
Student Thinking

selected because of a particular cognitive process that the
teacher desires the students to perform.

In this section, the characteristics of various strategies
are described. they are intended to develop students’ think-
ing skills, but each strategy does so 1n different ways. Gen-
erally, there are four distinct categories of teaching
strategies:

® Directive strategies help students acquire and retain
important facts. ideas, and skills.

® Mediative strategies help students develop reason-
ing, concepts, and problem-solving processes.

® Generative strategies help students develop new so-
lutions, insights, and creativity.

® Collaborative strategies help students learn to re-
late to each other and work cooperatively 1n groups.

The distinguishing characteristics of these four cate-
gories are their different purposes for students, the varied
roles of students and the teacher, and the human motiva-
tions to learn on which each strategy capitalizes.

In the ensuing sections we will discuss each of these
strategic styles in depth, give several aetailed examples of
strategies from each of the four categories, describe the
goals toward which they aim and the roles they assign o
‘eachers and students, and specify the curriculum areas 1n
which they may be used
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The vast majority of problems, decisions and situa-
tions which confront us daily are those which do not have
Just one answer Several solutions are usually possible.
Logic suggests that if one can mentally generate many pos-
sible solutions, the more likely it is that an optimum sol
tion will be reached This is a creative process—the for-
mation of new and useful relationships

—Richard E Manelis

eaching strategies are nothing new. They are simply
the various forms that teaching may take: Socratic/
didactic, inducuve ‘deductive, direct'indirect. By def-
inition, a teaching strategy is a sequential arrangement of
instructional activities that is employed over ume and is in-
tended to achieve a desired studenr learning outcome.
What is new 1s that over the last 30 years teachers and
researchers have worked together to idenufy or create a
wide repertoire of teaching strategies Each of these strate-
gies is intended to model, focus on, and develop a unique
form of thinking

Different Thoughts—Different Strategies

In Part 111 several definiuons of thinking were pre-
sented discrete skills, linkages of those skills into strate-
gies, creative thinking, and attitudes of thought. One rea-
son we need a repertoire is that there are many forms of
thinking, and they are learned under differing conditions.
For example, six different forms of thinking might be:

1 Remembering Recalling specific facts, ideas, defini-
tions, concepts, ard generalizations, for example, giving
the definition of a denominator.

Strategies

Arthur L. Costa, Robert Hanson, Harvey E Silver, and
Richard W. Strong

2. Repeuating. Using models (either present in the en-
vironment or stored in memory) o imitate 1In mastering a
shill, for example, following the directions of how to add
two fractions with unlike denominators

3 Reasoning (crtical thinking). Relaung specific in-
stances tu general principles or concepts according to
nurms Of pruvability and acceptable argument, for example,
explaining why unlike denominators need to be changed.

4. Reorganizing (creative thinking): extending
kaowledge 10 new and different contexts in order to solve
problems and create original products; for example, a stu-
dent inventing a new way to add fractions with unlike
denominators.

S Relating. Establishing a connection between the
knuwledge being acquired and our own personal exper-
ence, for ex. my.€, a student trynig to jusufy spending one-
third of his o her day watching television.

6. Reflecting (metacognition): Exploring thought itself
and describing how a particular thought comes 1nto being;
for example, a student aware of and looking uver the results
of any of the previous styles of thought and trying to under-
stand the processes that brought him or her to a particular
conclusion.

Each of these styles of thinking makes use of knowl-
edge in its own way, but all are normal human functicns. In
the same way that almost all humans can walk, run, skip,
and hup, they can remember, repeat, relate, reason, reor-
ganize, and reflect.

Different Styies—Different Strategies

Students have different styles and preferences for
learning. Sume students learn best alone, others learn best
in pairs. Some learn best in small groups, some in laige
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groups Some learn with adults present, and others learn
without adults Some 1eed constant structuring, but for
others such structuring would be a distraction (Dunn and
Dunn, 1978) Students with “field independent” learning
styles learn best through an inductive approach while “field
dependent” students learn best deductively. Some are au-
ditory learners—they learn by hearing, some are visual
learners—they learn by seeing, others are kinesthetic/'tac-
tile learners—they learn best by doing. Still others need all
of the above

Furthermore, different teachers have different styles.
Just like students, some teachers are more comfortable
teaching holistically while others are more comfortable
with a step by step, analytical approach Some teachers like
to use diagrams, charts, the chalkboard, videotapes, films,
and vivid examples—they focus on bright and clear im-
ages. Other teachers use discussions, tape recordings, lis-
tening games, and lectures—they stress classrcom interac-
tion Still other teachers employ manipulatives, role
playing, dramatizations, and hands-on experiences —they
want students to be actively engaged.

Different Goals—Different Strategies

A bdlance of educational goals might include academic
skills, physical agility, a positive self-concept, a sound value
system, social abilities, reasoning, problem solving, and
creativity Basic skills are not learned in the same way as
cognitive processes, values are not learned in the same
way as creativity, physical agility is learned in a different
manner than are social skills.
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Thomas (1980) found striking differences in outcomes
under different forms of instrucuonal strategies. Those
strategies that give the teacher control—to decide what
should be learned and how and when 1t should be learned,
to determine the criteria for success, and to control the re-
ward system for correct performance—produce greater
gains on: low-level cognitive achievement test scores. They
do not, however, go far in producing higher-level cogni-
tion, creativity, or autonomous behavior 1n students.

If, on the other hand, students are involved in deter-
mining what should be learned and how 1t should be
learned, deciding on the criteria for success, and assessing
themselves on those criteria, and if the reward system 15 1n-
trinsic, greater problem solving, creatvity, and internal lo-
cus of control in students is produced.

Different Motives—Ditferent Strategies

In his book, Toward A Theory Of Instruction, Bruner
(1966) states that almost all humans possess "intrinsic”
motives for learning. An intrinsic motive is one that does
not depend on outside reward; reward is inherent in the
successful termination of that activity or even in the activity
itself. He identified four such motives:

Curiosity is almost a prototype of thie intrinsic motive.
Our attention 1s attracted to sumething unclear, unfinished,
or uncertain. We sustain our attention until the mater be-
cumes clear, finished, or certain. The achievement of clarity,
or merely the search for it, is what satisfies.

Competence is getting interested 1n what we become
good at—an instinct for workmanship. It 1s usually difficult

FIGURE 1
Comparison of Instructional Strategies

Decisions
Evaluation/completion
Methods, means, and effectiveness Source of motivation
Strategy Coals set by- matenals determined by: determined by. for learning:

Directive Teacher Teacher Teacher Teacher
Mediative Teacher Student Student Curiostty about the task

Teacher Competency and
Cenerative Student Student craftsmanship

Student

Teacher Interdependence,
Collaborative Group Group reciprocity, and a sense

Group of community
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tu sustain interest in an activity unless one achieves sume
degree of competence. To achieve a sense of accomplish-
ment requires a task that has some beginning and some
end point. Unless there is some meaningful unity in what
we are doing, and a way of measuring our performance, we
are not very likely to strive to excel. From the beginning of
human history, we have not been able to leave a cave wall
or a gold nugget alone—we have a strong drive to embel-
lish, enhance, perfect, craft, and detail.

Reciprocity involves a deep human need w respond tu
vthers and to operate jointly with them toward an ubjective,
It is probably the basis of society. Where joint action is
needed and reciprocity is required for a group to attain an
objective, there seem to be processes that carry individuals
along into learning and sweep them into a competence that
is required in the group setting. We sometimes endure
hours of exhaustive labor while performing a group task
that we would quickly give up on alone. The need to recip-
rocate can provide a driving force to learn.

Emulation refers to the strong human tendency to
modei oneself and one’s aspirations on some other person.
When we feel we have succeeded in being like significant
identification figures—our heroes—we derive pleasure for
the achievement. Conversely, we suffer when we have let
them down Tae teacher must be an effective cumpetenc
model —the Jday-tu day, working model whose actions and
values the stude: can emuiate

Different Problems—Different Strategies

Students will encounter a variety of problems in their
lives Some of the major types of problems, and methods to
solve them, include:

1 Finding answers, through the use of-
@ Data souurces (timetables, dictivnaries, almanacs,
and so on)
® Memory or analogous experiences
© Simple operations
® Short-tcrm memory
® Mnemonics

(Y]

. Developing strategies to sulve puzzling situations, using.
© Inductive and deductive reasoning
® Hypotheses and experimental designs
© Data production
® Strategic reasoning
® Logic
® Syllogistic reasoning
. Coping with value-based problems, by.
® Selecting from multiple, alternative solutions
® Making decisions with little or nu Jdata or precedent
® Interpreting data under different value systems
(point of view)
® Dealing with a lack of data and feedback
(ambiguity)
@ Selecting the best alternative
@ Prioritizing from a value base
® Understanding and appreciauing uthers’ values
4. Innovating, through:
® Generation of novel solutions
® Creative problem solving
® Creativity, novelty, fluency, insight
® Artistic expression
o Invention

(SY]

Our 1nstructional task 15 to create opportunities that
fucus on and develup these innate and cultural cognitive
functions. A variety of teaching strategies are the tools that
will best equip us to accomplish this task. Figure 1 graphi-
cally displays the comparisons of the characteristics of the
four categories of strategies.
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Directive Strategies
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Tell a child WHAT to think, and you make him a slave
tu your knowledge. Teach a child HOW tou think, and you
make all knowledge bis slave

[ o & ok s e TR g

—Henry A Taitt

he directive strategies are intended to help students

acquire and retain the information, knowledge, and

skills most likely to be useful to them as literate, ef-
fective citizens. They are termed "directive” because they
require students to accurately imitate those behaviors or
skills that are modeled, presented, or instructed by the
teacher. Whether the teacher 15 presenting the corredt way
to spell a wurd, perform 4 mathematical vperation, ur ad-
just a micruscope, the gual 15 fur stude.its tu perform this
skill ur demounstrate ability to reproduce the behavior 1n a
manner that clusely or exactly resembles the way the
teacher presented 1t

Roles and Motivation

Directive strategies place teachers in the role of pre-
senter of information. In this role, teachers may use a wide
variety of materials (such as films, tapes, tests, lectures, and
the work of other students ), but thesr primdry respunsibil-
ity involves:

© Structuring the information su that it tllicsts the stu-
dents’ need to know

® Selecung the godls and vbjectives to be achieved,
the methods of achieving them, and the conditions under

which and the critenia by which mastery will be demon-
strated and evaluated.

® Providing an orgarizaton that permits €asy storage
and retrieval.

¢ Checking for understanding and retention.

® Rewarding correct performance of the desired be-
haviors.

Student Outcomes

Goals are often phrased in terms of recall or students’
ability to demonstrate understanding Directive strategies
attempt to provide all students with a common well of in-
formation and resources that they can use to establish re-
lationships waith uther members of our culture Behavioral
objectives of the directive strategies are often stated in
such terms as “to understand,” “'to demonstrate,” “to ac-
guire,” "t recall.” They are usually at the “knowledge”
level of Bloum's Taxunomy. Much research has shown that
when these attributes of the strategies are employed, stu-
dents score higher on standardized tests of basic skills.

o

Instructional Strategy

The folluwing description of Direct Instruction is from
one of s chief proponents, Barry Beyer. Beyer presents
this strategy by comparing two ways of teaching discrete
thinking skills—inductively and deductively—and by iden-
ufying and cumparing the critical attributes of both
methods

ERI!
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Practical Strategies for the
Direct Teaching of Thinking Skilis

Barry K. Beyer

any teachers today believe that they teach think-
l ing skills In most instances, however, what they
actually do involves putting students into situa-

tions where they are simply made to think and expected to
do it as best they can Most methods teachers customarily
use to “teach” thinking are indirect, rather than direct.
These methods are based on the questionable assumption
that by doing thinking, students automatically learn how to
engage in such thinking

Educational researchers have puinted out time and
again that learning how to think is not an automatic by-
product of studying certain subjects, assimilating the prod-
ucts of someone else’s thinking, or simply being asked to
think about a subject or top'c 2 Nor do youngsters learn
how to engage in critical thinking effectively by them-
selves * As Anderson has noted, there is little reason to be
lieve that cumpetency in critical thinking can be an inu-
dental outcome of instruction directed, or that appears to
be directed, at other ends * By concentrating on the detail
of the subject matter being studied, moust common ap-
proaches to teaching critical thinking su ubscure the skiils
of huw tu engage in thinking that students fail to master
them

If we want to improve student proficiency in thinking,
we must use more direct methods of instructivn than we
now use ° First, we must establish as explicit guals of 1n-
struction the attitude, skill, and knouwledge components of
critical thinking— as Glaser recommended.¢ Second, we
must employ direct, systematic instruction 1n these skills
prior t¢, during, and following student introduction tv and
use of these skills in our classrooms.

A Framework for Teaching
Critical Thinking Skills

Resecarch on skill learning and teaching suggests that
teachers should, for example, provide students with oppor-
tunities to identify exarples of a skill—or products of its

usc—Dbefore asking them tw use the skill to develop similar
products of their own.” They should also introduce com-
ponents of a skill as systematically as possible® and explic-
itly introduce and demonstrate its basic attributes and pro-
cedural operadons. Additionally, students should frequently
discuss these uperations and how to employ them.® They
need repeated practice 1n the skill over an extended period
of time ~vith corrective feedback provided by peers or
teacher and by analyzing the results and how they were de-
rived."” Skills need to be bruadened beyond their oniginal
components and operations. At this porat more subtle or
conient-specific components need to be added, and the
skills should be used 1n combination with other skills.!! To
facilitate generalization and transfer, students need to apply
and practice skills—with 1nstructional guidance—in a va-
riety of settings and with a variety of data and media.*? Fi-
nally, teachers should present lessons 1n a skill using the
cuurse content.” What we should do, i. a nutshell, 1s keep
the teaching learning focus continuously and explicitly on
the skills we are trying to teach and not let them get smoth-
ered by the content with which we use them.

Teachers can apply these principles by organizing in-
struction in each skill in terms of a five-stage framework.

1. Where appropriate, teachers should provide stu-
dents with several opportunites to select examples of a
specific skill by focusing on the products of that skill rather
than on its nature. This helps develop readiness for more
specific instructional introduction of the skaill.

2. In a single 30- to 40-minute lesson, teachers should
introduce, present, and demonstrate the skill components
in as much step-by-step detail as possikble.

3. Threeto six lessons that provide guided, instructive
practice should then follow, each with explicit reference to
the skill components as originally introduced and each us-

A shightly different version of this chapter was published as
“Teaching Critical Thinking A Direct Approach,” Social Educa-
non 49, 4 (April 1985) 297-303 Copyright © 1985 by Barry K
Beyer
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ing data and media identcal in fuorm and type of content
thouse used when the skill was introduced.

4 Next, 1n a new 20- to 30-munute lesson, teachers
should review and transfer the skill to media or data that
differ frum those used when the skill was introduced.

5. Finally, teachers should pruvide students with adds-
tional vpportunities to apply the skill—with appropriate
currective feedback—unul they can individually initate
and empiloy the skill and evaluate their use of it.

Over the durauon of any course, then, a single newly
introduced skill may well be the focus of eight to 12
lessons

Strategies for Introducing a Thinking Skill

Each stage of teaching any thinking skill is important
to effective instruction and learning. However, tl.. intro-
duction 1s the most important stage. A detailed introduc-
uon should focus specifically on the skill’s attributes and
make the skill a subject of the students’ continuing and con-
scious attention. Two kinds of classroom teaching strae’,ies
can serve this purpuse The first—an inductive strategy—
allows students to articulate for themselves the key attri-
butes of the skill The second—a more directive strategy—
gives students the components of the skill right from the
start Teachers may vary the two approaches to avoid mo-
notony 1n learning as well as to suit the content, the speaific
skill, or students’ ability levels and learning styles.

An Inductive Introduction

In executing an inductive strategy, teachers and stu-
dents proceed through five major steps

The teacher

1. Introduces the skill

Next, the students

2. Experiment with using 1t.

3 Reflect on and articulate what gues un 1n their
heads as they execute the skill

4, Apply their new knowledge of the skill o use 1t
again.

5. Review what gues un 1n their heads as they execute
the skill.

All uf this can be dune 1n a way that advances subject
matter learning. Such a lesson need not be a speual event
ur 1n a "content free” context. It can—and indeed shuuld—
be presented when using a new skill 15 necessary n order
to understand the content being taught.™

Suppose a teacher 15 intruducing the skil of derecting
beas 1n wntten documents 1n a world history course. The
students have already studied the causes of England’s late
18th century 1industrial revolutiun and are about to invest
gate 1ts results This subject provides an excellent uppurtu-
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nity for the teacher to introduce this skill and help students
learn how to use 1t. Students are motivated to attend to ths
learning vbjective because they need to be able to find out
the real impact of this economic and social revolution.

Step 1 To introduce the skill the teacher states its la-
bel, defines 1t or has the students define 1t, gives 4 synonym
ur two, and 1dentfies several examples. Such an introduc-
tion provides a purpose for learning and a focus for the
lesson.

Step 2 Without any further instruction, the students
expertment with the skill—use it—as best they can to
achieve a substantive learning goal; in this case, determin-
ing the impact of the industrial revolution. Given an ex-
cerpt frum a historical document, students examine it to
see if it is biased:

EXCERPT A

Some of these lords of the locm  employ thousands of mis-
erable creaures  [who are] kept, fourteen hours in each day,
locked up, summer and winter, 1n a heat of from eighty to eighty-
Sfour degrees. ..

What then must be the situaton of these pour creatures who
are doomed to toil Jay after day  ? Can any man, with a heart in
his body , refrain from cursing a system that produces such
slavery and cruelty?

[ Tlhese poor creatures have no cool room to retreat to
|and] are not allowed tu send for water to drink,  even the rain
water 15 locked up, by the master s order  [A]ny spinner found
with his window open . is to pay a fine

. [T]he notorious fact 1s, that well constitutioned men are
rendered old and past labour at forty  and that children are
rendered decrepit and deformed . before they arrive at the age
of sixteen  .*

Step 3 Students then reflect on how they used this
skill At this point, most remark that this document cer-
tainly is biased. They usually cite the numerous, emotion-
ally charged terms—"mserable creatures,” “locked up,’
“pouor creatures,” "doomed,” “'slavery,” “rendered de-
crepit”—all with exploitauve connotations and all 1denti-
fied with workers. On the other hand, terms suct. as “lords
of the loom” and “masters” are applied to the factory own-
ers ur their actions—thus putting them 1n a rather negative
light. Overgeneralizations (“any spinner ...”) also lead to
this wudgment. Moreover, even the rheterical question
{"'Can any man, with a heart .. .?"") seems luaded And the
author's emphases Gtalicized words) show bias even more
Ts there,” students ask, ""nuthing of menit un the side of the
miull uw ners?” One-sided accounts might well indicate bias.

As students engage in this analysis, they also discover
prucedures for finding such clues and making sense of
them As this uceurs, they begin to articulate inductively
sume of the majur attributes of the skall of detecting bias

Step 4 Using another ducumentary excerpt, the stu-
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dents next deliberately appl)' and “test out” the clues and
p1OC 2dures they have just inferred to see if a pattern
emerges among their findings.

EXCERPT B

I have visited many [uowries .. and I never saw . children
in Il humor They seemed tc be always cheerful and alert, taking
pleasure in the hight play of their muscles—enjoying the mobility
natural to their age The scene of industry . . was exhilaraung. It
was deligiitful to observe the nunbleness with which they pieced
the broken ends as the mule warriage began to recede rom the
fixed roller beam and to see them at lescure after a few secunds
exercise of their uny fingers, 10 amuse themselves n any attitude
they chose  The work of these lively elves seemed to resemble
asport  [Tlhey evidenced no trace of exhaustion on emerging
from the mill in the evenung; for they . . . skip about any neighbor-
hood playground. . °

Step 5 Finally, the students review what they did as
they used for the second time the clues and procedures of
detecting bias—as they have identified them—to clarify the
components of this particular skill.

By the end of this introductory lesson, students have
articulated the key attributes of the skill of detecting bias as
well as discussed effects of the industrial revolution. Eoth
kinds of know'edge can be used in future assignments and
serve as the basis for subsequent lessons, but what they
have expressed about the skill of detecting bias is crucial,
and it is on this note that the lesson should conclude. By en-
gaging in these five <teps— introduction, experimentation,
refler ion, application, and review—students and e..cher
have, in effect, invented some major attributer of the skiil
znd hegun 10 learn how to execute it This strategy allows
field-ir.dependent students to shure their intuitive insights
about a skill with their field dependent peers, who rely
more often on teacher dircection to accompiish a task.”

A Directive Introduction

Amore directint  *uction may prove useful for teach-
er: who know the (ssential attributes of a skil!, or when a
new skill is complex and students require additional
guidance

1o use a directive strategy, the teacher

1. Introduces the skill

2 Explains the procedure and rules of which the kil
consists.

3 Derionstrates how the skill is used

Then toe students

4. Apply the skill.

5 Reflect on what occurs as they execute the skill

Here's huw a teacher might use a direcuve strategy 10
introduce world history students to the same thinking sk.ill
described above, that of detecting bias.

Step 1 The teacher can introduce the skill by writing

1ts name on the chalkboard and defining 1t i1 terms of ex-
amples and synunyms. Dicticnary definiuens are also use-
ful at this point. This introduction allows students sufficient
time to prepare to deal with this skill by recalling anything
they might know about bias and by making connections to
previously learned or related knowledge ur experience.

Step 2 The teacher should explain the key procedures
and clues that consutute the skill, writing these on the
chalkboard or sharing a ditto outliric of them with the stu-
dents In addition to list.ng clues that distinguish this skill
(use of loaded words, overgeneralizations, one-sidedness,
and su un), the teacher also outlines a procedure by which
students can execute this skill. For exampic.

1. State your goal: to see if something is biased

2. Identify some clues to bizs.

3. Search the material line-by-line or phrase-by-
phrase to find these clues.

4. Identify any pattern of relationships among these
clues.

5. State and give evidence to support the extent tc

which the source is biased.
Step 3. Using an example of biased data—in this in-

stance, Excerpt A—the teacher can demonstrate the skill by
walking the students step-by-step through the above pro-
cedure and th~n reviewing the process.

Step 4. Tt 2 students, individually or 1n pairs, apply the
skill as modeled bv the teacher to exarnine a s.cond exam-
ple uf biased infurmation (Excer pt B), deliberately employ-
ing the procedures, rules, and clues presented and dem-
onstrated by the teacher.

Step 5. Finally, students should reflect on what they did
in executing the skill in order to articulate 1ts essenual at-
tributes. Such reviews serve to set up further learning that
requires using the newly introduced skill to achieve fur-
ther content objectives.

The directive strategy starts with attributes nf the skill
tu be introduced already known to the teacher and pre-
sented to the students—not as the oznly attributes of this
skill, but as basic unes to be used, learned, and then modi-
fied as students practice the skill in future lessons. Like the
inductive approach, this strategy should not be used all the
time nor with all skills. The complexity of the skill, the
tacher’s knowledge of the skill, and the kinds of data
nezded or available, as well as student abilities and teacher
instructional goals, determine w!. »re and when this strat-
egy should be used.

Guidelines for Introducing Thinking Skills

These tw intruductory teaching strategies are useful
not simply because they may appeal to different personal
teaching styles, but because they also incorporate impor-
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tant findings of resedrch on and thoughtful practice of shall
teaching and learming. To nummize the negative effects of
mterference, both strategies place obvious and conunuing
emphasts on the skill being introduced Student attention 1s
repeatedly focused on the skall throughout cach strategy. To
enhance student motvation and to make lecvming the skill
easier, teachers introduce students to the skill when they
need competence in 1t to accomplish a content-related task
Students also either mvent a model for the skill or paruct-
pate in a “dry run,” consciously attempting to articulate
components of the skill Each strategy indudes repeated
stud nt discussion of the skill, wiich takes precedence
over discussion of subject matter—although as students
discuss the skill they sinultaneoushy talk about the subjedt
matter Each strategy also gives students an opportunity to
apply the skill and recerve immediate feedback ™

These two strategies have subtle implications for
teachers Tor example, use of a4 directive introductory stra-
egy presupposes that a teacher knows the swidl Such
kxnowledge 15 not easy to come by, however, Descriptions of
the key attnibutes of critical thinkang skalls are exceedingly
sparse, yet there are several ways teachers can denufy
them One, of course, 15 to search for descriptions in the lit-
erature or 1 instructional materials Another 1s to perform
the skl and reflect on the results in order to articulate the
steps employed and the rules or principles followed.'?
Third, students ur adults who demonstrate competence 1n g
particular skill may engage in the skill and repor aic !
what they are thinking or mentally duing and why (meta
cogmuon) A subsequent analysts of their transcribed re-
marks—ustally called preiocols—can help adenufy key
elements of the skill All of these approaches take tme, of
course, and additional resources.?®

Teachers may also “discover” key attnibutes of a shall
by joimng their students 1n studying and pracucing the
skill. Using the inducave strategy above as a jumping-off
point, teachers can use student responses and thv ir own in-
sights to hypothesize a description of a skill's major proce-
dures and rules. As teachers reintroduce the skill via ths
same strategy in successive classes, they gain addiuonal 1in-
sights and can continue to butld and refine a more detatled
concept of the skil!. This inducuve introductory strategy
thus serves two major functions. to aid teachers and stu-
denss 1inanventing a hypothetical shall model, and w serve
as the ninal scrategy for providing instruction i a skall

Although transfer 15 not inherent in these two strate-
gies, it is a crucial aspect of skill teaching. Notice that in
each example introductory lesson, the data used in the sec-
ond task applicauon are denucal in form and genre 0
thuse used in the watial demonstiauon ot inference-
making task The reason for this 1s important transfor 1s
best faulitated when students amually veerlearn the skall,
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this mnal learning requires repedted guided practce i
the same conteat (form and media) as that iy which it was
mtroduced #' However, unce students have demonstrated
mastery of a skill 11 a given context, the teacher can then
vary the context to induce those cues needed o faalitate
transfer to new contexts.

Strategies for Guided Practice
in Thinking Skills

Teaching thinking, of course, requires more than a les-
sor, utithzing one of the introductory strategies outlined
here, and use of ether strategy does not eliminate the need
for repeated follow-up guided practuce, Guided practice
consiuts of students’ reviewing the skill attnibutes before
they use the skill, while they use 1, and after they have
used it, Through dehiberate attenuon to the skill at these
three points of a practce lesson, students can become
more aware of what goes on 1n their heads as they engage
in thinking.

Teachers can use at least two different strategies to
gutde students 1n such reflective skill practice. In the first,
teuchers:

1 Introduce the skill.

2 Have students review the skill procedure, rules,
and associated knowledge.

3 Have students employ the skill to achieve the as-
signed subject matter objective

4. Help students reflect on and review what they did
in thetr heads as they executed the skill—and why

A second strategy engages students 1n even more de-
liberate reflectve analysis of their thinking In this strategy
teachers have students:

1. State what they expect to achieve py using a specific
crincal thinking skall

2 Descnibe the procedure and rules they plan to use
as they employ the skill.

3 Predict the results of their use of the skill

4 Chedk the procedure they use as they employ the
skall

5 Evaluate the vutcome of using the skill and the way
they employed it

This latter strategy helps students become more aware
of therr vwn thinking and thus gaimn the kind of conscious
controt over it that skall teaching experts (aim 1s auaal to
learnming thinking skills #

Additional Strategies for Teaching Thinking

Student mastery of varwus thinking skils requires
conunued 1nstruction beyond a single ourse. In lower
grades, the skill teaching framework should extend across a

151

ERIC

Aruitoxt provided by Eic:




ERI!

Aruitoxt provided by Eic:

DIRECTIVE STRATEGIES

sequence of courses and over a penod of years —starung,
as Dwyer suggested, with a simplihed version of the skall at
a readimess and ther introductory level More attributes,
apphicatons to new data, and student-minated use of the
skill can follow 1n later vears #* Thinking skills grow and
develop gradually as students have repeated experiences
with them i a varieny of conteats

Thus, 1t may be most producuve to introduce some
skills before others The skill of disunguishing statements
of facts trom value judgments, for example, ought to be in-
troduced before that of detecung bids e data 2+ At first
these shalls can be pracuced directly and expliaatly ws dis-
crete skills Then, 1n subsequent grades, gutded pracuce
and extension of these skills can be integrated with other
thinking processes as the skills are themselves broadened
by anstruction m their subtleties and more complex attri
butes and used with a variety of conent and media

No one engages in thinking by emploving a single cog-
mtsve thinking skill One does™not separate relevant from
irrelevant data, for instance, and then stop This skill may
be used with other thinking skalls, such as dentifying un
stated assumptions, sepdrating statements of verifiable facts
from vilue judgments, and so on Instrucuon needs o fo-
cus on how 1o know when 1t 1s appro r1ate 1o use a paruc-
ular skill and how to apply skills in combination in order 1o
mdhe meaning The directive or inductive strategics de
scrbed here can be used o introduce such skail instruc-
non Guided pracuce 1n denufying where and when w em-
plov spectfic thinking skills should follow Students need
mstruction and guided practice 1n critical thinking as a
whole as well as 1n the discrete skills that constitute
thinking

Teaching thinking skills also involves eaching students
the analyuca! conceprs that mform these skills < This
means proviuimg instruction i the knowledge base 1n
which they are to be employed McPeck? and others™
assert that thinking 1s inumately connected with the spe-
cific helds of knowledge in which 1t s used, it cannot be
taught—or learned—in complete 1solauon from any body
of content The better informed we 2re about a subject, the
better able we are o think about 1 How a speaitic skill
may be used and when at s approprdte o use 1t dre deci-
stons closely ued to a spectfic body of mformation as well
as 1o the goals of the individual learner 2

Although we may not nox know all there 1s 1o know
dbour eaching dunking skills, we can improve the weaching
and learning of these shalls 1f we use wehmques of direct
instruction One way o do so 1s w employ the skill teaching
framework, skill teaching strategies, and guideimes for
tecaching presented here if these approaches can be incor-
pordted 1o our teachmg, 1 suspect that studems can and
will make major strrdes toward improving thesr competen-

cies 1 thunking and in better understanding the world
. tnch we ine—both m yor goals of education today
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eduative teaching strategies help students act un

and inductively transform information, skills, and

concepts 1nto new meanings and practice and un-
derstand the rational processes of problem solving, deci-
ston making, and critical thinking They are intended to en-
able students to learn to evaluate different points of view 1n
controversial issues, respect the opinions and beliefs of
others, and use alternative problem-solving processes—
sometimes called “heunstics,” from the Greek eureka,
meanming T have found it~

Roles and Motivation

Mediauve strategies may employ the dialogical ap-
proach discussed 1n Richard Paul's chapter They are some-
umes referred to as “Socratie” because, like Socrates, the
teacher mediates by rasing questons and dilemmas that
tease students’ curiosity and sumulate their inquiry, and by
causing them to arnive at and test their own conclusions,
apply the concepts they have induced, consider alternative
theories or explanations, and experiment with alternative
problem-solving approaches The teacher reframs from
making value judgments about students” ideas and nvites
them to evaluate ideas for themsehes After gathering the
necessary mformation, ~tudents process it to form therr
own concepts and generalizations

Students are motnated by the cuniosity inherent in the
cognitive task explatning phenomena, finding patterns, de-

e e e TNy

Mediative Strategies

Arthur L. Costa, Robert Hanson, Harvey E Silver, and
Richard W. Strong

signing systems for generaung needed informauon, ex-
plaining causality, inducing concepts (such as metamor-
phosis, conductors, or prime numbers), establishing proof,
cunsidering alternauve points of view, confronting real
problems to solve, and hypothesizing

Student Qutcomes

Students, in turn, are expected to examine the prob-
lems posed and the discrepancies illuminated by the
teacher and to use inductive and deductive reasoning to
produce an explanation and to support that explanation
with both logical and evidentiary proof. Students are also
expected to articulate the understandings and cognitive
processes they are developing and using.

By employing these strategies over time with skill, pa-
tience, and close adherence to their attributes, students be-
come more autonomous, increase their problem-solving
skill, and show greater respect for the varying opinions and
points of view of others

Instructional Strategies in this Category

Medative strategies include Oper-Ended Discussion,
Concept Development (which includes Concept Attain-
ment and Cuneet Formation ), Values Awareness:Clarifi-
cation, Inquiry, Moral Reasomng, and Deep Process In-
struction We have selected Bruner's and Taba's Concept
Attarnment and Oper-Ended Discussion, and Suchman's
Inquiry as strategies to present 1n greater detal
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Dialecticai Reasoning
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Richard W. Paui
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Education s travung in HOW to think rather than m
WHAT to think, it 1s a conjrontation, d dialogue betu een
ways uf dssesstng eridence and supporting conclisions It
implies that the teacher’s primary job 1> that of making
dear the bases 1wpon which be weighs the facts, the methods
by ubih he sepenrates facts from fancies, and the ways in
which be discovers and sclects b ultimate norms — This
concepe of teachig  requnres that the purported fucts be
accompanied by the redasons w by they are constdercd the
Sfacts Thereby the teacher exposed bis methods of reason-
g to te't and change If the fucts are in dispute  then
the reasc nis why others do not consider them to be facts
must alsc: be presemed, thus brimgny alternative ways of
thimking and belteving mito dicelogue with each other

—Emerson Shideler

he critical thinhimg movement whose early stu-
rings can be traced back to and beyond Edward
Glaser s An Expermment i the Detelopment of Crit-
teal Thinkimg (1941 and his developnient with Watson of
the Warson-Glaser Critical Thinking Test (1940), 15 now,
after o long and halung start, building up a head of steam
Predictably, a variety of quick-fin, miradle cures have
sprung up Turming to them s @ distinct temptation, espe-
cally given the increasing variety of imperauves and man-
dates under which schools are operaung 1 advocate both a
short and 4 long-term strategy, based on a global analysts of
where we now stand and of what ulumately we should
strive to achieve Our strategy should reflect a realistic ap
prasdal of (1) the basic cogmunve and affectve “tendencaes™
of the human nund in its “normal’™ uncritical state, (2) the
categoneath different modes of problem types and reason
ing appropriate to them, (3) the soaal and personal condi
tions under which cognitive and affective processes de-
velop, (4) the present enitical thinking skills of teachers and
students, and (5) the fundamental intellectual, affective,
and social obstacles to the further development of such
skiHs
I emphasize the importance of recognizang and high-

Lghtng 4 fundamental difference between two distinet
conceptions of crincal thinking skalls, that 1s, 4 coneeption
of these skalls 1 a weak sense and 1n 4 strong sense. Con-
cened of 1n a wedk sense, crincal thinking skills are under-
stood as a set of diserete micro-logieal skills uliumately ex-
trinsic to the character of the person, skills that can be
tacked onto other learning In the strong sense, cnncal
thinking skills dare understoud 4s a set of integrated macro-
logical skalls ulumately 1ntrinsic to the character of the per
sun and to 1nsight into one’s own cogmuve and affective
processes If we opt for the latter, we will concern our-
sehves not only with the development of technical reasorn—
skills that do not transfurm one’s grasp of vne’s basic cog-
nmuve and affectuve processes —but also wath the develop-
ment of emancipatory reason—skills that generate not
only fundamental insight into but also some command of
one’s own cognitive and affective processes Also n the
strong sense, we emphasize comprehensive critical think-
g skills essenual to the free, ranonal, and autonvmous
mund In the weak sense, we are content to develop what
o pically comes down to “vocational” thinking skills, which
by themselves have hittle influence on a person’s intellec-
tual, emotional, or moral autononmy

By aspiring to strong-sense critical thinking shalls for
long-term goals, and by taking stock of where we now
stand, careful consideranon of the evidence will eventaally
convinee us that

1 There are deep seated tendenaes i the human
nund to reason 1 order o maximize getting, and to justify
getung, what we often unconsciously want. This typically
v olves using cognitive and affective proces es to mamtain
self-serving or pleasant tllustons, to rule out ur unfarrly un-
dermine opposing deas, to hink our identity with ideas that
are ours’ (such that disagreement 1s experienced as ego-
thecatening , and otherwise o distort or “misiterpret”
OUr experience to serve our own dadv antage

This chapter 1s excerpted from Richard W Paul. Critical Think-
g Fundamental o Education for a bree Soaewy, Educatonal
Leadership 421 (September 1984) 4-14

ERIC

|
i Aruitoxt provided by Eic:
\

150




E

R Y

2 There 1s a fundamenta! difference between the
kinds of problems one faces 1n wechinic .l domams and thuse
i the logically messy “redl world ™ Solutions to technical
problems are typically deiermined by one self-consistent
close-textured system of ideas and procedures In contrast,
the problems of everyday life are rarely settled 1n a rational
manner as a result of uppusing puints of view, contradic-
tory Imes of rearoming, and the realiues of power and self
delusion

3 To this pomt the schools, to the extent they have ad-
dressed problem solving, liave focused thar efforts on
rechnical problems and technical reason and procedure,
and have erther alliath reduced real world problems to
them or have athy mculeated nto students the prefabri-
cated “apodictic answers” of the domimant social maority
or some favored nunority

1+ Our capaaty to command our cognitive and affec-
tive processes s heavilhv influenced by the character of our
carly lnves, both at home and school Very speaial prepard
ton 1s necessary af we want children to deselop mto adults
who are comfortable with ard skilled 1 weighing, recon-
cihing, and assessing contradicton y arguments and ponts of
view through dialogue, discussion, and debate

5 Teaching strategies need to be revamped across the
board—espeaally i soual studies and basic academie
competenaes—to stiess the development of didlecucal
knowledge and shalls, and thus sclf formed, self reasoned
conviction

The Short-Term Strategy

The best short-term strategy s to faclitate the under-
standimg and the weaching of nucro logical, analvue criteal
thinhing shills withun established subjedct areas At the base
of this 15 the mportance of skall 1 the clementary criteal
analytic vocabulary of the Enghish language a4 working
knowledge of such mundane erms as premise, redsos,
conclusion, imference, assumption, relerant wrelevant,
consistentt contradictory, credible doubtfuld, coidence, fuct,
mterpretdtion, question at wsue, problem, and so on
Teachers should be encouraged to take at least one univer-
sity level course o cntcal thimking that provides practice
in the baste mucro logreal shills assocated with these
terms Such acourse can teach them how w solate and dis
tunguish issues, premises, assumptions, condlusions, ad
inferences, and to master the rudiments of argunent as
sessment

The nattonallh notnied tests, such as thie Watson Glaser
and the Cornell Crital Thinking Tests, should be wailable
tu tedachers, who should learn how to formulate test Gues-
tons modeled on theme A full range of antcal thinking
books and materials, both unnersan level and “curricular,”

e SRR W

should also be av alable to teachers, along with bramstorm-
ing sesstons on therr use Teachers need to begim to do
some enticd) thinking about cncal thinking programs, to
gamn a grasp of what makes sense to them and of what they
can begin immediately to do

An important caveat should be entered here, however.
Unlike the case of computer skills or other technical skalls,
there 1s a natural disinchination for people to recognize the
degree to which they themselves have not developed criti-
cal thinkmg skills. Educators tend to retreat o sumphistic
curriculum packages that do not lay an appropriate foun-
daton for higher level (strong-sense) cnitical thinking
shills, or o disnuss the need for any new curriculum ma-
tertals or learmings at all (“All good teachers naturally teach
critical thinking™) Most people, including the most uncrit-
1cal, take offense at the suggestion that they lack skill 1n this
area This ego-identfication with critical thinking (1t 1s the
others who need 1t) 15 a continual problem 1n the nurturing
of such shills. To the extent that people lack critical thinking
shilly, they conceptualize those who have them as preju-
diced, dose-minded, overly academie, negauve or nit-picky,

[t1s well, therefore, to emphasize from the outset that
the ability to think ciitically 1s @ matter of degree. No one 15
without any critical skills, and no one has them so fully that
there are no areas of his or her life and thought in which
uncritical thinking is dominast Open-mindedness may be
the proper, but 1t 1s not the “natur ;| disposttion of the hu-
man nund

Addiional short-term goals should include the follow-
mng

I Traiming master teachers in a few of the best pro-
grams available, for example, Philosophy for Children and
Law 11« Free Suctety ' Both programs were carefully de-
signed by scholars, begin 1n the early elementary years,
and aim at foundational critical thinking skills Both also
provide the kind of staff development that lessens the pos-
stbility of superficiality, and focus on much needed dia-
logue and discussion rather than lecture

2 Encouraging teachers and curriculum specidhsts to
attiend the growig number of (rnincal thinking confer-
ences

3 Working to develop a schuolwide atutude 1n which
reasoning within unorthodox and conflicung points of
view and respectful reasoned disagreement 1s considered
essential and healthy (avery difficult goal o achieve)

+ Encouraging speaial attention to what Bloom (1981)
has called “latent” curricula and “unspoken” values that
may undermine the cntical sparit (again, very difficult).

5 Establishing a working relauonship with at least
one unversity eritical thinking instructor (not because he
or she will grasp all of the difficulues you face but because
1t 15 useful to get the kind of feedback that wall help to avad
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straying into what seems tu be, but 15 not, critical dunking
instruction).

The ideal 15 to take those first steps that mtate the
teaching of reladvely “self-contained” rincal thinking
skilfs testing for inferences that explicitly do ur du nut fol-
low, for recognition of assumptions and ¢lear-cut contradic-
tions, for initial formulations or reasuns to support condlu-
sions, for consideration uf evidence rather than rehiance on
authority, and so forth, and that enhance the development
of an environment cunducive tu strong sense critical think-
ing skills Wherever pussible, students should be given
every opportunity to advance ideas of their own and to give
reasons to support them, as well as upportunities o hear
the objections of uther students If this 15 dune arefully in
an atmosphere of cooperation and while learning critical
analytic terms, students will begin t use criucal distinc-
tons when defending their ideas This vocabuiary integra-
ton sets in moton a very healthy proucess that, properly
nurtured, can lead to at least primitive emancipatory think-
ing skills

Long-Term Strategy

An effective long-range strategy should have two com-
punents an exphication of vbstacles o the devdopnient of
strong-sense criticdl thinking skalls, and an «ncreasing rec-
ognition of the disinctive nature and importance of dialec-
tical 1ssues and importance of dialecucal 1ssues and of the
manner in which they can be brought mnto the traditonal
school curriculum

It 15 nut envugh tu recognize that all human thought s
embedded tn human activity and all human acuvity embed-
ded m human thought We need to recognize in addition
that much of our thinking 1s subconscious, automated, and
irratonal The capacity to eaplicate the roots of the th:nk-
ing that 1s “ hidden™ from us and w purge 1t when irrauonal
are crucial Long-range strategy must have, in other words,
an explicanve/purgaunve, as well as a constructive/develop-
mental, dimension

Obstacle One: The Denial of the Need

Without 1ignoring the many ways in which they inter
sect, tt1s dlununaung to recognize the degree to which we
live in two very different noeuc worlds a world of technical
and technological order and darity, and & world of personal
and social disorder and confusion We are increasingly ad-
ept at solving problems ur the first domain and inaeasingly
endangered by our inabihty to solve problems n the other

Various explanations have been given for this unhappy
state of affarrs One of the most poupular identifics ¢ two-fold
root cause of the problem first, a lack of willingness on the
part of those who are right, and know they are, to “stand

tlland refuse to be pushed around by those who are
wrong (and are being irranonal, stubborn, or malevolent);
and second, the difficulty of getting the others (our oppo-
sitiuni) to se 2 the ratonahity and fair-mindedness of our
views and the irrauonality, close-mindedness, or m.alev-
olence of theirs.

President Reagan, to take a recent striking example,
put 1t succinctly when he claimed that one country, the
USSR, 15 the “fucus of all evil 1n the world,” an “evil em-
prre,” which understands nothung but force and power and
steel-eyed determinanion. That a one-dimensional explana-
ton of this sort can sull 1wt only catch the public’s fancy
but seem intelligible to many nauonal leaders, not to men-
tion sume “intellectuals,” testifies to the pnimitve state of
much of our thinking when 1t comes to nontechnical, non-
technological human problems.

President Reagan’s nationalisuc expostulauons are
reminiscent of a tendency to ethnocentrism deep 1in ot
own and perhaps in all cultures.

Fellow Americans, we are God’s chosen people. Yonder at
Bunker Hill and Yorktown His providence was above us At New
Orleans and on ensanguined seas His hand sustained us Abra-
ham Lincoln was His minister, and His was the altar of freedom
the bovs 1n blue set on a hundred battlefields His power directed
Dewey 1n the East and dehivered the Spamish fleet intu our hands
on the eve of Liberty s natal day, as he delivered the elder armada
mto the hands of our English sires two centuries ago His great
purposes are revealed in the progress of the flag, which surpasses
the 1intentions of congresses and cabinets, and leads us like a ho-
lier pillar of doud by day and pillar of fire by might 1nto situations
unforeseen by finite wisdom, and duties unexpected by the un-
prophcuc heart of selfishr .s The American people cannot use a
dishonest medium of exchange, 1t 1s ours to set the world 1ts ex-
ample of nght and honor We cannot fly from our world duties, 1t
15 ours to execute the purpose of a fate that has driven us to be
greater than vur small intention We cannot retreat from any soil
where Providence has unfurled our banner, 1t 15 vurs to save that
sutl for liberty and aivilizauon For hiberty and civilizaton and
God's promuse fulfilled, the flag must henceforth be the symbol
and the sign to all mankind—the flag' (Beveridge, 1898)

These senuments renind us of the views articulated
by children interviewed by Piaget in his study for UNESCO
of the causes of war (Campbell, 1976).

Praget Have you heard of such people as foreigners?

Michel M (9 years, 6 months old) Yes, the Frendh, the
Amercans, the Russians, the English ..

Praget Quite right Are there differences between all
these people?

Michel Oh yes, they don't speak the same language

Piaget And what else?

Michel 1don't know

Praget What do you think of the Frendh, for mstance?
Do you hike them or not’ Try and tell me as muck as
possible
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Miubel The Frendh are very serious, they don't worry
about anything, an” 1t’s dirty there

Piaget And what do you think of the Americans?

Michel They're ever so rich and clever They've discov-
ered the Lomb

Fraget And what do you think of the Russians?

Michel They re bad, they e always wantng to make
war

Piaget And what's your upinon of the English?

Michel 1don't know  thev're nice

Praget Now louk, how did vou come to know all
you've told me?

Michel T don't know
people say

I've heard 1t that’s what

Piaget If you didn't have nationality and you were
given a free chotce of nationality, which would yvou choose?
Maurice (8 years, 3 months old) Swiss nationality

Piaget Why?

Maurice Because I was born in Swatzerland.

Piaget Now look, do you think the French and the
Swiss are equally mice, or the one nicer or less nice than
the other?

Maurice The Swiss are nicer

Piaget Why?

Maurice The French are always nasty

Praget Who 1s more intelligent, the Swiss or the
French, or do you think they're just the same?

Maurice. The Swiss are more intelhigent

Praget Why?

Maurice Because they learn French quickly

Piaget 1f I asked a French boy to choose any natonal-
1ty he liked, what country do you think he'd choose?

Maurice He'd choose France

Piaget Why?

Maurice Because he was born 1n France

Piaget And what would he say about who's the nicer?
Would he think the Swiss and the French equally nice or
one better than the other?

Maurice He'd say the French are nicer

Piaget Why?

Maurice. Because he was born in France

Praget And who would he think more intelligent?

Maurice The French

Piaget Why?

Maurice He'd say that the French want to learn
quicker than the Swiss

Praget. Now vou and French boy don't really give the
same answer Who do vou think answered best?

Maurice 1 did

Praget Why?

Maurice Because Swatzerland 1s always better

Piaget 1f you were born without any nationality and
you were given a free choice, what nationality would you
choose?

Marina (7 years, 9 montbs old). Itahan.

Piaget. Why?

Marina Because it's my country: [ like it better than
Argentina where my father works, because Argentina isn't
my country.

Piaget Are the Ii. ..ans just the same, or more, or less
intelligent than the Argentinians? What do you think?

Marina. 1 can see the people 1 live with, they're Ital-
ians

Piaget. 1f 1 were to give a child from Argentina a free
choice of nationality, what do you think he would choose?

Marina. He'd want to stay an Argentinian.

Piaget. Why?

Marina. Because that » his country

Piaget. AncC 1f 1 were to ask him who is more intelli-
gent, the Argentinians or the Italians, what do you think he
would answer?

Marina: He'd say Argentimians.

Piaget Why?

Marina Because there wasn’t any war.

Piaget. Good. Now who was really right in the choice
he made and what he said, the Argentinian child, you or
both?

Marina. 1 was right.

Piaget Why?

Marina: Because 1 chose Italy.

For both the President of the United States and these
children, the world 1s a nationalisucally simple one in
which the forces of good (embodied in ourselves) stand
opposed by the forces of evil (those who oppose us) The
need for emancipatory reason 1s a need of “the other,” the
stranger, the foreigner, the upposition.

From tlus vantage point the task of the schools is that
of passing on our way of thinking to children, exposing
them to all the reasons why we are right and superior and
unauestionable and, at the same time, developing technical
ab..ities and technological power to defend (enforce) our
views 1he school’s task, in short, is to inculcate cultural pa-
triotism and facilitate vocational training.

The distinguished American anthropologist, William
Graham Sumner (1959), conservative though he was,
sharply challenged this way of thinking though he had no
illusion about the difficulty of transforming the schools
into vehicles for human and social emancipation:

School education, unless 1t 1s regulated by the best knowl-
edge and good sense, will produce men and women who are all
of one pattern, as if turned in a lathe  The examinaton papers
show the pet ideas of the examiners  An orthodoxy is produced
10 regard to all the great doctrines of hie (There 1s a desire)
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that chuldren shall be taught just that one thing which 1 ‘right” 1n
the view and interest of those i control, and nothing clse

Sumner even had a conception of what a society would
be like 1if critical thinking—m what Fam calling the strong
sense—were a fundamental social value

The critical habit of thought,of usual in a soaety, will persade
all its mores, because 1t 1s a way of taking up the problems ut life
People educated 1 it cannot be stampeded by stump orators and
are never decewved by dithyrambice oratory They are slow o be-
lieve They can hold things as possible or probable i all degrees,
without certainty ond without pam They can wait for evidence
and weigh evidence, uninfluenced by the emiphasis and conti-
dence with which assertions are made on one side ur the other
They can resist appeals o their dearest prejudices and all kends
of cajolery Education i the erincal faculty 1s the only education of
which 1t can be truly sard that it makes good citrzens

Sumner’s concept of a “developed eriucal faculty” s
one that clearly goes much bevond that envisioned by those
who link 1t to a shopping st of atomiuce academic skills 1t 1s
a pervasive organizing core of mental habits, and a shaping
force n the character of a person It 1s farr-mindedness
brought mto the heart of evervday hife, into all of 1ts mani-
fold dimensions As a soctal comnutment, 1t transforms the
very nature of how life 1s lived and human transactions me-
drated

Obstacle Two: The Failure of Cognitive Psychology
and Problem Solving Theorists to Call Attention to
the Logic of Dialectical Issues

One of the major weaknesses m cognitive psvehology
and m problem solving theory today 1 the fatlure to high-
light the striking difference between the logic of technical
problems and those of a dialectical nature Until one rec-
ogmzes ths difference, there 15 a tendency to reduce all
problems to technical ones and so to render all know ledge
and all problems procedural, if not algorithnue Suscepti-
bihity to operationalism 1s both the virtue and the limitation
of technical crafts and disciplines Progress s made in
technical domans by severely narrowing what qualifies as
appropriate subject matter and appropriate treatment of 1t
All concepts developed are specifically designed to serve
restricted disciplinary purposes Additonally, scope ts tvp-
ically further himited to what 1s quantifiable For these rea-
sons many of the concepts and attendant skalls of applica-
ton are relatively subject-specific

Consider the wide variety of technical disaplines that
can be brought to bear on the study of humans physics.,
chemistry, neurology, physiology, biology, medicine, Psy-
chology, economics, sociology, anthropology, history, and
philosophy Put another way, humans are physical, chem-
cal, neurological, biological, psychological, cconomig, so
ciologieal, historical, and philosophical beings, but they are
all of these at once Each person 1s one boing, not many To

the extent that a problem about humans 1s rendered tech-
nical 1t 1s reduced to a relauvely narrow system of exclu-
stonary tdeas; technical precision and manageability are
achieved by excluding a variety of other technical and non-
technical features. Specialized disciphines develop by gen-
crating ever more specialized subdisciplines, abstracting
further and further form the “wholeness™ of things.

This 15 made more evident when we reflect upon those
disciplines whose study of humankind does not appear to
admut, bevond a range of foundational premises, to disci-
pline-wide unammuty. history, psychology, socology, an-
thrupology, economics, and phtlosophy. In each of these so-
ctal “sciences’ and humanites, there are a variety of
alternative systems or competing viewpomnts. Generate a
question within them, and you typicallv generate a field of
possible conflicting hnes of reasoning and answers Raise
guestions about therr application to evervday hife problems,
and the debate often intensifies The 1ssues are properly
understood as dralectical, as calling for dialogical reason-
g, for thinkig critically and reciprocally within opposing
points of view This ability to move up and back between
contradictory lmes of reasoning, using each to critically
cross-examine the other, 1s not characteristic of the techni-
cal mind Technical knowledge 1s typrcally developed by re-
strictton to one frame of reference, to one standpoint.
Knowledge arrived at dialectically, in contrast, 1s hke the
verdict, with supporting reasoning, of a jury There are at
least two pomts of view o entertain. It 1s not, as problem-
solving theorsts tend to characterize all problems, a move-
ment from an mitial state through a series of transforma-
tions (or operations) to a final (answermg) state.

Despite the need for nontechnieal, dulectical, mtegra-
tnve thinhing, most of the work 1in cognitve psvchology and
problem-sol g theory seems to be prenused on the no-
tion that all problem solving can be understood on the
model of processes appropriate o technical disciphines
Since each techniaal doman generates a donunant logical
system, which i turn creates eriterta and procedures for
cognitne moves withm them, there s a tendency to try to
reduce problem solving to a technical or saentific medel
This was true from the earliest begininngs of problem solv-
g theory

For example, Dewey (1933, 1938) thought that one
could approach all problems through the following or-
dered scientthe steps (1) idenufy the problem, (214 estab-
lish facts, (3) formulate hypotheses, (4) test hypotheses,
and (5) evaluate results Pobva ( 1957 formulated a sinular
aeneral procedure

Barry Bever ( [98+) identities msufficient procedurali-
zauon das a major problem in mstructon in thinking skalls
He advises teachers to provide © step-by -step mstruc-
tons un how to use specific thinking shalls, " mdeed to spell
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out *  exactly how to execute a shill ” He denzands that
“the crucial part of teaching a skill 1s discussing 1ts opera-
tonal procedures ™ There 1s no apparent recognition on
s part that the largest and mostimportant form of hunian
thinking —dialectical thinking—cannot, by 1ts very nature,
be reduced to an operational procedure When we think
dulecucally we are guided by principles, not procedures,
and the application of the principles is often subject to dis-
cussion or debate

The mostvexing and significant real hfe problems are
logically messy They span muluple categories and disar-
plines They are typrcally not #72 any one of them The gen-
eral atatude of nund, for example, that enables one with ap-
parent peace and tranquility to confuse egocentric
dogmatism with genuine conviction, to accept vague avow-
als as true beliefs, o take sentimental credulity for moral
mnsight, to harmonize techmeal traths with pleasan deju-
stons and superstiiions. to wander in and out of & vast pan-
oply of self serving reifications, to use confuston w one's
advantage, to perform socidl roles that one does not know
one 1s performing—i1s not a problem whose solution hes in
a disaipline, or 1in a procedure, or in finding the connection
between the data and the unknown, or i considering an
auxtliary problem or 1 using spectal operators, or in per-
forming a cost benefit analysis, or m learning mnemonic
techniques or memory codes or study systems or protocol
analysis

Once into the ¢bb and flow of mundane hfe, into 1ts
messy wriss-crossing of categories, values, and points of
view, 1its mevitable blending of the mtellectual, the affective,
and the moral, its embody ing of irrationality 1 social pracc-
tices and beliefs, there s little room for the neat and ab-
stract procedures of technical reason What 1s called for 1s
didlogic, pont counterpoint, argument for and argument
against, scrutiny of indnadual event against the background
of this or that global “totelizing™ of 1t into one's hife What
15 called for is iberating emancapatory reason, the ability to
reason dcross, between, and beyond the neatly marshalled
data of any given technical domain Because 1t cannot pre-
suppuose or restrict itself o any one system or techneal lan
guage or procedure, 1t must be dialecucal That s, 1t must
move back and forth between opposig points of view It
niust consider how this or that situation nught be handled
if we looked atit this way, or how 1if we looked atat that way,
of what follows front this construal and what from that, of
whyt vbjection can be rased o this and what objection to
that It 1s the logic that is mocked 1 the typreally dosed-
minded exchanges of mundane human arguments about
the personal and socal affairs of hfe It s the logie that 1s
concept generatng as well as concept-using (since our
pumntof view s shaped as we use itin away parallel to case
law)

Now, preasely because 1t s not procedural, not sus-
ceptible to a deaston-procedure or a set of techmical ma-
neuvers, there 1s the temptation to retreat either o apodic-
tic self-righteousness (let us pass on to our choldren our
heritage, our wisdom, so they like us can recognize the
folly of those who uppuose us) ur to vaceous ur self-contra-
dictory relatvism (we cannot teach dialecucal thinking
shalls for they aie in the iealm of opimon or faith). Both
chorces fail to give due recogniuaon, or any recognition at
all, tu the proper role of dialecucal reason, which, when
used as a means of penetrating and assessing the logic of
our mundane lives, alone creates the possibility of becom-
mg tellectually, emotionally, and morally autonemous
persons

Obstacle Three: Childhood Ego-Identification With
Adult Beliefs: A Foundation For Closed-Mindedness

If we do not control the fundament. * logical struc-
tures—the assumptions, vdlues, and beliefs—that shape
our uwn thought, feeling responses, and moral judgments,
then i a significant sense we are nui free Cluse scrutiny of
the process by which must children come o imbibe those
structures and of the evidence that can be adduced 1o dem-
onstrate that most adults are both oblivivus to them and
tvpircally unable to resist thent mandates the recognition
that we have not yet learned how to make fundamental 1n-
tellectual, emotional, and moral emancipation: a probable
vutcome of parentung or schoolr g. The ultsmate court of
appeal of a free and open nund 1s, and must be, the princ-
ples of comprehensive reason and evidence, not external
authority, ego-tdentfication, or technical expertise, the
wilhingness to listen to and empathize wath all contending
perspectives on an 1ssue without presuppusing any con-
nection between the truth and any preselected hine of rea-
somng The foundation for this capacity, 1f 1t 15 to flour.y,
musi be lad in the carly years of hife. It 1s determined by
what behavior 1s rewarded and penalized, by the process
that 15 used to shape children’s identues. It depends on
whether and to what extent children are persuaded that
therr goodness as human beings depends on believing
what thuse 1 authonity behieve, When love and affection
are contingent on spectfic belief states, thuse belief states
become an integral part of children’s identities. They be-
come egocentric eatenstons of children, who are thus de-
nied opportunities to separate their own beings from the
belief structures that adults are,  effect, umpusing. Chil-
dren become literally dependent, intellectually and emo-
tonally, on them and are unable laer, without trauma,
subject them to serous cntical scrutiny In this way, chil-
dren are condenined o dosed-nundedness

Our present process of ratsing and waching children
15 having precisely this unhappy effect Cluldren come o
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adulthood today as intellectual, emotional, and moral crip
ples They are not whule or free persons 1n the sense delin-
eated 1n this article, and they have no concepuion that they
are not Like all persons whuse belief states are ego-identi-
fications, they conceive uf thuse who disagree with them—
independently of how rationally the case 15 put against the
favored puin: of view—as biased. They may have learned
how to affect an adult vencer, how to put on socially ac-
cepted masks, at rout, however, infantile egucentric identi-
fications and commitments rule their minds They do not
know how to conduct « serivus discussion of their vwn
most fundamental beliefs Indeed they do not know 1n
most cases what thuse beliefs are They are unable to em
pathize with the reasoning of thuse who senously disagree
with them. If adept at conceptual moves at all, their adept-
ness 15 in dodges such as transforming the reasoning of
those who seriously disagree with them iutu caricatures
They know, like politicians, how tu retreat into vagueness
0 protect their challenged beliefs

This need not be the case Children can be raised to
value the authority of their own reasoning capacities They
can be taught comprehensive principles of rational thought
They can learn to consider it natural that people differ 1n
their beliefs and points of view And they can learn to grasp
this not as a quaint peculianty of people but as a ool for
learning They can learn how to learn from others, even
from their objecuons, contrary perceptions, and differing
ways of thinking

But how 1s this to be done? How are these obstadles tu
be overcome? How are we to teach dialecucal reasoning
and pave the way for human emancipation?

Teaching Basic Academic Competencies As
Incipient Higher Order Thinking Skills

Let’s focus un a central feature, namely, that strategies
"be designed tu achieve an understanding of the relaton
ship of language to lugic leading w the ability o analy ze,
criticize, and advocate ideas ™ The important assumption
here is that unless one achieves an understanding of the re
lationship of language to logic, une will nout develop the
ability to analyze, criticize, and advocate 1deas It 1s essen
nal to recognize that there are differences between the
structure and purpuoses of technical languages, the nature
dand use of concepts within them, and those of a natural
language like English, German, or Trench The differences
are parallel to those between technical and dial cal 1s
sues, and the divergent modes of reasoning they require
Teachers should reatize when, on the vne hand, they are 1n
essence teaching a technical language, and so presuppos
ing one standpoint and a specialized wechmally defined hi
erarchy of problems and when, on the othier, they are i a
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domain where muluple standpuints are pussible, and so
where sume key coneepts are being used 1n a nontechnical
way, and where upposing hnes of thought need w be con-
sidered. Whenever we think, we conceptualize and make
inferences from our conceptualizauon, based upon as-
sumptions. In technical dumains Iike math, physics, and
chemistry, huwever, the concepts and assumpuons are
given. They are not in the standard case to be challenged
by an alternative puint of view. The logic, on the one hand,
and the technical language, on the other, are virtually op-
pusite sides of the same coin But the affairs of everyday
life, including the inner life of the mind, are fundamentally
wonducted within the logic of a natural language, and the
key concepts are inevitably used nontechnically and (when
properly handied) dialectically

How we read, write, speak, listen, and reason varies,
ur should vary, in accordance with these fundamental dis-
uncuons. Do 1 read, wnite, speak, histen, and reason so as
tu throw myself totally into one well-defined point of view
and make its rules, regulations, and operations the control-
ling vanables in my thinking? Or do 1 read, write, speak,
listen, and reason su as to entertain comparisons and con-
trasts between deas 1n competiion from different compet-
g perspedtives? Do I reason monologically or dialogi-
cally?

Most of our students have virtually no experience 1n
this second and cruaally important mode of reading, wrat-
ing, speaking, listening, and reasoning, even though many
uf their everyday experiences presuppose such abilities. In
their everyday hives they often talk and listen to people who
are looking at events and situations 1n 4 variety of ways.
Therr parents and their pee-s often see situations differ-
ently from them They are ofien frustrated by their inability
to come to terms with these conflicts and dilemmas

If we understand spzaking and writing as constructing
a point of view, developing ideas 1n sume logical relaton o
each other, and listening and 1eading, as entering into
someone else’s puint of view, mto bs or ber organization of
ideas, then we are 1n a better positon to grasp how the
teaching of basic academic competencies ought to be
understood as inapient higher order thinking skills.

Furthermore, we will recognize that when we are lis-
tening to or reading 1deas that conflict with our ego-idenu-
fied belief states, we have a different problem to combat
than when the difficulty 15 not a matter of resistance but of
technical complearty Learning how to histen to and read
(without distortion) lines of reasoning whose possible
truth we egocentrically wish to rule out 1s an essenual ex-
pertence and should constitute a significant element at all
ages and at all levels of educational development As 1n all
areas ot intellectual and emotional competencs, these read-
ing and listening capaaties must be butlt up progresstvely
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and over a long ume They are acquied by degrees They
are dlwavs amenable to further development

Dialectical Knowledge Is Not Opinion But
Macro-Logical Synthesis

It may be thought that dialectical reasoning (the rea-
soning called for whenever we are confronted by issues
that cross categornies ur disaplinary lines, by issues for
which different pussible points of view can plausibly be de-
veloped) limits one by definiion to oprzons This would
be a mistake. To say, as a jury must ultimately, that a given
defendant 15 mnocent or gutln  not to mply that we seek
their opinion as such We dre seeking their reasoned judy-
ment, and we eapect them t use the best comprehensive
canons of reasoning and evidence to get it. We expect them
tu enter emphatically into the arguments of both prosecu-
ton and defense, and we want the strongest possible case
to be made on bouth sides A juror who fulfills these stan-
dards and 1n the end cuncludes that the accused 15 guilty ur
innocent may properly be said to know what the verdict
enunciates He or she may know 1t as well as he or she
knows this ur that technicat truth The knowledge 15 condi-
tivnal, uf course, but su too 1s technical knowledge

A suentific expeniment, for example, produces scien-
tihe knowledge to the extent that (1) 1ts condiions were
carefully and appropriately controlled, (2) ats results were
accurately recorded, and (3 ) aceurately interpreted. Put an-
other way, most uf the tmportant knowledge we have 1s the
result of 1ntegratuve acts of the mind, and nevitably the
more we integrate, the more we must scrutinize what s left
out, what 15 highhghted, and how the whole 15 being inter-
preted The process 1s always subject to error. There are
mistakes possible 1 all processes that lead to knowledge
Whenever we claim w know anything, our confidence 1s
justihied to the degree we have carefully attended o pusst-
ble mustakes.

svnthests 4eross or beyond technieal categories can be
well or poorly justiied W hen vutside the purely technieal,
part of the dues we must pay to justfy rational confidence
is empathy into the strongest case that can be made against
our conclusion These, unfortunately, are dues rarely paid.
When they are, a person 1s not €Xpressing a mere opinion,
but rendering a rational verdict

Finally, it should be emphasized that Jdalectically
acliteved synthests 15 based un comprehensive rational
principles, not on specialized procedures and coneepts Tt
15 principled, not procedural, thought Like the law, it 15
based on the capacity of the mind to marshal cases and ex-
amples that dlustrate prinaiples, unlike the law; it does not
require any technical coneepts or procedures o do this 1t
15 based on our capacity to achieve command of a natural
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language and our own minds and to use both as resources
to make rational assessments of experience and human life,
to create a standpoint 1n life that is neither egocentric nor
cthnocentric

A Final Plea

When, as the result of a trial, the jury comes to a ver-
dict of guilty or innocent, when, as a result of political de-
bate, a citizen decides to vote for one of the candidates,
when s a result of reading the case for alternative political
systems, one concludes that one is superior (o the others,
when, as a result of hearing various sides of a family argu-
ment, one becomes persuaded that one way of putting
things is more justified and accurate, when, as a result of
reading many reports on the need for educational reform,
one is prepared to argue for one of them, when, as a result
of entertaining various representations of national security
and the building of more nuclear weapons, one reasons to
a4 position on the 1ssue, when, after reading and thinking
about various approaches to the raising of children, one
upts for one, when, after “knowing” a person for a number
of vears and exploring various interpretations of his or her
character, one decides that he or she would make a good
marriage pariner—one is reasoning dialectically Dialec-
tical thought is the master-principle of all rational experi-
ence and human emancipation. It cultivates the mind and
orients the person as technical training cannot It meets the
need of persons to bring harmony and order into their
Ines, to work out an amalgamation of ideas from various
dimensions of experience, to achieve, in short, intellectual,
emotional, and moral integrity. The proper doing of it is our
ultimate defense against closed-mindedness

Collectively reinforced egocentric and sociocentric
thuught, conjuined with massive technical knowledge and
power, are not the foundations for a genuine democracy.
The basic insight that was formulated over a hundred years
ago by John Stuart Mill (1858) 15 as true today, and as ig-
nored, as it was when he first wrote it.

In the case of any person whose judgment 1s really deserving
of confidence, how has it become s0? Because he has kept his
mind open to criticism of lus opinons and conduct. Because it
has been s practice to listen to all that could be said agairst him,
w profit by as much of 1t as was just, and expound to himself, and
apon ueeasion t vthers, the fallacy of what was fallacious Be
cduse he has felt, that the only way in which a human being can
make some approach to knowing the whole of a subject, is by
hearing what can be said about 1t by persons of every variety of
opmuon, and studying all models 1n which 1t can be looked at by
every character of mind Nu wise man ever acquired wisdom in
any mode but his, nor 15 1010 the nature of human ntellect t be
come wise 1n any other manner
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If the schouls do not rise to meet this social need, what so
cial institution wall? If this s not the fundamental task and
ultimate justificator tor public educanon, what 18/

Foornorr

'see Chapter 35 for information about Philosophy for Chil-
dren Law In A Free Socieny was developed by the Center for Civie
Educauon in cooperation with the State Bar of California and
UCLA
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Concept Development

Sydelle Seiger-Ehrenberg

espite much talk about concept-centered curricu-
lum, o many students stull just learn facts. Teach-
ers report, and tests show, thateven those swdents
who seem to have learned concepts often fal o apply them
1o new but sinul2i situatons
Let's explore some of the possible reasons

Different Conccpts of “Concept”

One reason may be that educators haven't been suffi-
crently cedr and consistent about whatthey think ¢ coneept
15 They haven tdisunguished between concepts and other
things they want students to learn, such as facts, priaples,
attitudes, and skills Fuzzness or Lack of common unaer-
standing among curriculum developers, teachers, and test-
ers about what 4 concepts could well account for disparity
among what 1s taught, learned, and tested

Lack of Understanding of Concept
Learung/Teacbing Processes

Another reason may be the assumption that concepts
are learned (and therefore should be taught) ' the same
way facts are learned While much attention has been given
to difference: m individual studeni learning “styles™ (pref-
erences related w gathering information), very hittle nas
been focused on the differences in vancas learning “strat-
egies  (procedures for processig informauon) The pro-
cess for learnimg and teaching concepts differs sigmificantly
from those appropriate for fact, principle, attitude, and skill
Jearning Lack of understanding of those differences on
part of the curniculum developer or the eacher could cer-
tamly contribute o student falure to learn concepts

Inadequate or Inappropriate Curriculum Material

Curriculum guides, teachers’ manuals, and student
mi..2rials may not contaim enough of the nghc kind of 1ntor-
mation Neither commercial nor locally developed curricu-
lumis may be thorough cnough i denufy g, defining, and
relating the concepts students are expected to learn, of vut-

Iy, appioptiate coticept ledniung processes, or of pre
senung the kind of informauop students need 1n order 0
form concepts Too often, the concept 1s just “presented”
(as though 1t were a fact). Teachers who have to work with
an 1nadequate or inappropriate curriculum may well be
musled as to how to help students learn concepts, or, if they
kuow better, are burdened with the task of revising or even
developing the curriculum irom scratch.

These may not be the only reasons students are not
learning concepts as well aswe hink they should, but since
these factors are under control, they should be addressed
and, to the extent possible, eliminated.

Folloming are some ideas about concept learning and
teaching which over the past 12 years many educators have
learned and successfully applied Their success came not
from merely reading about or hstening to these ideas, but
as & result of hard work dusing and after intensive Lezining
i & staff development program called BASICS. This pro-
gram and its predecesson, The Hilda Taba Teaching Strate-
gtes Program, focus on the thinking strategies s:udents
need to learn to achieve each of the basic types of learning
objectives of any curriculum concepts, principles, atti-
tudes, and skills

What Is a Concept?

Following are three examples of concepts

1. Any plane, cloged figure having just three sides

2 Amy body of land bordered on all sides by water

3 Any imericorate having just three body parts and
exactly six legs

First, observe what cach statement says Note the dif

Serences among them Then deade what s true of all three

statementts What is true of all three 1s what makes all of
them examples of “concept”

This subchapter ongmally appeared in Sydelle D Ehrenberg,
Coneept Learng How To Mahe It Happen Tn The Classtoom,”
Educational Ledadership 39,1 (Ocwober 1981) 36-43




Now focus on the following three ttems Norne of the
three 1s a concept

a ABCis a plane, closed tigure having three sides

b. island

. ant
Consider 1tems “a,” “b,” and "¢” one at a tme Compare
and contrast each with the concept examples (#1, #2, and
#3) and decide why “a,” “b,” and “‘c” are not examples of a
concept Item “a” states certain facts about figure ABC—its
characteristics—but 1t does not state the characteristics
common to any and all examples of that type of figure Item
“b" g:ves the English label for a type of thing but does not
state the set of characteristics common to any and all ex-
amples Item “c” gives the name of one example of concept
#3, 1nsect, but it does not state the characteristics common
to any and all examples of insects, distinguishing all insects
from any non-insect

Based on the above, consider the following defimtions
and examples

Concept—the set of attributes or characteristics com-
mon to any and all instances (people, objects, events, ideas)
of a given class (type, kind, category) or the characteristics
that make certain items examples of a type of thing and that
distingwish any and all examples from nonexamples

Concept Label—one or more terms used to refer to
any and all examples of a given concept

Examples—any and all individual items that have the
characteristics of a given concept (class)

Nonexamples—any and all mdividual stems that may
have some but not all the characteristics that make items
examples of a given concept (class)

The concept 15 the set of characteristics, not the label
A person can know the label for a concept without knowing
the characterisuics of any and all examples and vice versa A
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coneept 1s not the same as a fact A fact 15 ventiable infor-
mation about an individual tem, while a concept 1s a gen-
eralization i a person’s mind about what 1s true of any and
all items (even those the person has never seen) that are
examples of the same class.

A few additional points about concepts.

All concepts are abstract This 1s 50 because a concept
constitutes a generalized mental image of the characteris-
tics that make items examples However, the characteristics
of individual items may be either concrete (all of the char-
dcteristics dre percewvable, as 1n an apple) or represented
In some wdy A representation may be quite “concrete”
(many of the characteristics are percervable, as 1n 2 model,
filn,, or photo) ur quite “abstract” (few or none of the char-
acterstics are percervable, as in a diagram, symbcal, spoken
or written description) A common misconception 1s that
young children cannot conceptualize because they cannot
yet form abstract ideas. Actually, young children can and do
conceptualize but only when the characteristics of exam-
ples of the concept are perceivable directly through the
senses and they have the opportunity to percerve those
characteristies firsthand 1n several individual items. They
need these sense perceptions to form the generahized men-
tal picture of the characteristics (Is 1t any wonder that
young children have so much trouble forming such con-
cepts as “‘sharing” and “tudiness’’?)

Concepts cannot be verified, like facts, as being
‘right” or “wrong " Although 1t 15 difficult for us to realize,
our concepts are not what 1s but what we have learned to
think s As a cultural group, over ume, we decide what
things are and what to call them We store our current sets
of charactenistics and the concept labels that go with them
m the dictionary and this becomes our “authority” to ar-
bitrate any dispute However, we all know how dictionaries

FIGURE 1
Concept Examples
CONCEPT LABEL CONCEPT CHARACTERISTICS EXAMPLES NONEXAMPLES
Compound Word Any word whose meaning 1s a combination of the meaning of the root Nightgown Carpet
words of which it 1s composed Oversee Begun
Doorknob Understood

Fruit The part of any plant that contains the seedis) Apple Potato
Tomato Celery
Squash Carrot

Improper Fraction Any fraction whose numerator 1s equal or greater than its denominator & Y
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% Va

ERI

Aruitoxt provided by Eic:




E

MED!ATIVE STRATEGIES

o S e = e e SR S R

differ and that dictionaries need to be updated periodically
1o keep up with our changing concepts that are newly-
developed and commonly agreed on

If you want to test this 1dea about concepts, see how
many different explanations you get when you ask several
people whether each of the following is a “family™ ep f why
they think 1t is or 15 not

—A husband and wife with no children

—Several friends sharing the <une home

—Roommates at college

—-A separated husband and wife each having os.e of
therr chuldren

—A mother and grown daughter hiving together

Concepts are hierarchical, that 15, some classes 1n-
clude other classes Living things iclude plants and am-
mals, animals include vertebrates and invertebrates, verte-
brates include mammals, fish, birds, amphibians, and
reptiles, and so on. My dog Spot 1s a specific example of
every one of the classes in the hierarchy until he separates
out into the canine class because some of his characteris-
ucs disunguisn him from examples of feline, equine, and
so forth Not only that but, by virtue of the unique charac-
teristics that disungwsh him from other mongrels in the
world, Spot is himself a concept (1n a class by himself).

We've already made the distincuon between “concept”
and “fact.” Let’s now consider the relauonsh:p between
concepts and the other types of learning. principles, atu-
tudes, and skills.

I Fact Venfiable information obtained through ob-
serving, experiencing, reading, or hstening Evidence uf ac
quusition, comprehension, retenuion, and retrieval of infor
mauon 1s the learner’s expression of the specific, dceurate,
complete, relevant informanon called for

2 Coneept Mental image of the set of charactersties
common to any and all examples of a cass Evidence of
conceptualizanon s the learner’s demonstrated ability w
conststently disunguish examples from nonexamples by ut-
ing the presence ur absence of the coneept characteristics
in individual items

3 Prinaple Mental image of the cause-ceffect process
which, under certain conditions, occurs between examples
of twu ur more coneepts Evidence of understanding of the
prinaple 15 the learner's demonstr ated ability to make well
supported and qualified inferences of either cause ur effect
1n new or changed situatons

4+ Attitude Mental set toward taking some action
based on the desteability of anuapated conseguenices Evi
dence of attitude learning s new!, woquired willingness to
tahe (or refran from) an acti obased on the learner’s con
cept of what the action s and his or her predictions as o
the desirable or undesirable effccts of taking (or not tak
ing) the acuon

s A T N i Bt 5
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FIGURE 2
Levels of Learning

5 Skill

4 Attitude

3. Prnciple

2 Cencept

5 Skdl Proficiency and speed in perfurming a mental
or physical action ur set uf procedures Evidence of skill
learning 15 the learner’s perforiance of the action/proce-
dures at the desired level of proficiency or speed and,
where applicable, a produdt that meets desired standards
for qualhty and or quanuty. This performance is based on
the learner’s cuncept of the actiun, his or her predictions as
tu the effects of performing one way ur another, and his or
her internahizanon of the procedures through repeated
practice.

It 1s important o note, in Figure 2, that concept learn-
ing 15 disunctly different from any of the other levels of
learning, therefore, the evidence of achievement is differ-
ent You can't, for example, appropriately test understand-
ing of & concept by having the learners state facts or per-
form a skili. Note also that each level is prerequisite to and
an impurtant component of the next level of learning This
being the case, fact learning is necessary but not sufficient
tu coneept learning, and coneept learning is necessary but
not sufficient to che learning of principles, attitudes, and
skalls (Paradoxically, the learner needs to develop a certain
degree of thinking, listening, and reading skill before
achieving even the fact-learning level.)

Q
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What Learning/Teaching
Strategies Develop Concepts?

Fundamental to helping students learn concepts 1s un-
derstanding that conceptualizing has to take place n th.-
mind of the learner That 1s, the learner needs to estabhish
in his'her own mind a mental image of the set of character
istics that makes something 1 examiple of the concept and
that distnguishes examples from nonexamples. If the
learner has access only to the concept label and 4 definition
(all words), his’her mental tmage of the charactenstics of
examples of the concept may be vague, inaccurdte, ur non-
extstent Being able to accurately state a definition one has
read or heard amounts only to fact-level learning, not con-
ceptuahization, the learner 1s only recalling words

One who has conceptudlized, on the other hand, 15
able to consistently idenufy new examples, create new ex-
amples, disuinguish examples from nonexamples, change
nonexamples into examples, and, in every case, 15 able to
explain what he’she has done by citing the presence or ab-
sence of the concept charactenisuies The learner can do
this because he'she s guided by a dear mental image of
the characteristics that should be there

There are a number of strategies through which the
learner can be gutded so that he 'she gathers the appropri-
are information, processes the mformation appropriatels,
and ends up with his her own clear mental image ot the
coneept characteristics

For example, using an inductive strategy from the
BASICS Program, a teacher nught have students record on
worksheets information about the physicil characteristics
and Iife cycles of ants, grasshoppers, moths, and mantises
When the information has been reported, verified, and re-
corded on a large wall chart, the teacher would ask gues
tions 1ntended to direct students” attention to cdifferences
among the examples and then o characteristics common to
all examples Studeats would be asked to formulate 4 state-
ment specifying “What 1s true of all invertebrates hike
these?”

After giving (or asking students for) the concept label
“insect,” the teacher might have students complete another
worksheet calling for informauon about the characterisucs
of spiders, centipedes, scorpions, and earthworms The
learning sequence would be completed by having studens
respond to

According to this informaton, what are some of the charag -
teristics of these mveriebrates that make them hike msects?

What was true of the insects that 15 not tru of any of these
uther insect hike imvertebrates?

Based on what vou'se sard here, fimsh the statement, “What
makes mseds different fron. uther insect-hke ammals 1s

Idenufy the animals shown here which vou think are insecs

DEVELOPING MINDS A RESOURCE BOOK FOR TEACHING THINKING

and the ones you think are not For each be reads o tell what
about the animal made you deide it w as or as not an msect

Using a deductive (classifving) strategy a teacher
would first present information about characteristics of all
examples of the concept (a defimuion) along with the con-
cept label For the concept “contracuon,” for instance, the
teacher might ask students to state 1n their own words what
they had read was true of all contractuons Next, students
would be asked to 1denufy and verify the characteristics 1n
cach of several examples of the concept. For instance the
teacher might say, “In the sentence, ‘The girl's here, the
word girl’s 15 an exampie of a contraction. Referring to the
definition we just discussed, what about girl’s 1n this sen-
tence makes 1t an example of a contraction?”

Next, students would be asked to note the absence of
one or more of the concept characteristics 1n each of sev-
erdl nonexamples For example, the teacher might say, “In
the sentence, "The girl's coat 15 here, the word girl’s 15 not
d contraction Referring to our definition, what about girl's
in this sentence makes 1t not a contraction?”’

Then students would develop generalized personal
statements giving characternistics of all examples of the con-
cept and characteristies that distinguish examples from
nunexamples Finally, the teacher might have students 1den-
ufy which underhned words 10 a group of sentences were
contractions and which were not. Students would be exa-
pected to explan what made each an example o1 a nonex-
ample of contractions

From these examples vou can see there are certdin
coinmon elements to coneept-learning strategies

I Students must focus on several examples of the
concept

2 Students must gather and venfy information as to
the concept-relerant charactersties of each mdividual ex-
ample and nonexample

3 Students must note how the examples vary and vet
dre st examples of the concept

4 Students must note what 1s altke about all the ex-
amples of the concept

5 Students must generalize that what 1s alike about all
the examples they ve examined 1s also true of all uther ex-
amples of the concept

6 Students must note how the nonexamples resemble
examples, but, particularly, how they differ from them

7 Students must generalize about the charactenstics
that distingiash all examples of the concept from any item
that might resemble them in some way

What Should Curriculum Materials Provide?

You mught find 1t useful and enhghtening to chedk a
number of curriculum guides and text matertals to see how

Q —
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coneepts are introduced How often :s there nothing more
than words the concept label and ¢ dehmtion? If examples
are presented, are the concept characteristics clearly wden-
uhied 1n each example, or 15 10 assunied that the reader can
and will idenafy the night ones?

For curriculum materials to promote concept
development

1. Concepts should be clearly idenufied as concepts
(not facts, principles, atutades, and skills)

2 Concepts should be clearly stated in terms of the set
of characteristics by which examples are idenufied and by
which examples can be disunguished from nonexamples

3 several good examples and nonexamples should be
suggested or provided for use with students

1+ One or more appropriate concept development
Jearning sequences should be outlined for cach coneept
These should state clearly what the learner needs to do at
cach step of the sequence and what the teacher might pro-
vide, do, or say to guide students through the conceptual-
1Z1Ng Process

5 Appropriate coucept testing and remforang activie-
tes sheuld be incdluded (as 10 our example of having stu-
dents disinguish contractions from possessives) Each
should require students not only to identify new examples
but also to cre the presence (or absence) of the concept
characterstics

None of the foregoing weas 15 new Nor 1s reading and
understanding them all that 15 needed to make coneept
learning a consistent realiiy in the classroom To concep-
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tualize these wleas, the reader needs o encounter and deal
with a number of examples and uonexamples of therr use
in the classroom To develop skill 1n the use of concept
learming teaching strategies requires not only conceptuali-
zauon, but firsthand experience with their results with stu-
dents, willingness to tzke the required action to achieve the |
desired results, and enough practice and application to |
make the learning and teaching strategies an integral part }
of both curriculum and instruction. ‘
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Other Mediative Strategies

Arthur L. Costa, Robert Hanson, Harvey F. Silver, and Richard W. Strcng

The Open-Ended Discussion Strategy

Goal To promote all students’ effecuve expression of
opmions, support therr opimons with rational and logical
evidence, and to actively isten w and apprediate the opin-
1ons of others

Critical Teacher Bebaviors

® Pose one question or assign a task to the total group

® Assign students to work independently (covertly) to
visualize or think about an answer

® Assign students to work independently and overtly
by writing down their answers, demonstrating them, role
playing, construction, and so on

® Assign students to small groups to explain and cri-
tique thetr own and others” 1deas

© Conduct total-group discussions Establish and
maintain a nunjudgmental environment that encourages
voluntary participation and open, personal commurnication

® Refrain from influencing students’ responses, avod
summurizing the discussion, and 1esist stating a personal
opimon about the question

Design a task

internalize the task (see it, think about it)

Share your response with another person
Communicate in small groups

Use prinaiples ot active, nunjudgmental particiuation
Stimulate discussion

Students summarnize the discussion

Evaluation As a result of using the open endeu dis
cussion strategy over tme and with duse adherence o ity
attributes, students will thiunk and visuahize covertly, ea
press therr deas and opinions overtly, seek the 1deas and
oprmons of otbers, provide lugical evidence to support

i wdeas, beconme beuer histeners, and appreaidic an-
other person’s pomt of view even though 1t may differ from
therr own

The Inquiry Strategy

Godl To develop students” anareness of and ability o
apply a range of problem-solving and critcal thinking be-
haviors when confronted with a problem to which the an-
swer 15 not readily known

Critical Teacher Bebaviors

8 Pose or identify a problem that 15 not explainable
with students’ present store of knowledge The problem 1s

‘discrepant’” with students’ expectations, behefs, or
predictions

® Establish and maintain a nonjudgmentdl environ-
ment 1n which students are free to offer theories or expla-
naaons that might resolve problems

@ Hold students responsible for building and testing
their own theories or explanations by determining what
data aie needed and how they may be ubtained.

® Facthtdte students’ acquisition of needed informa-
tion and data

® Assist students’ growth in their experiencing, be-
comung aware of, applying, and evaluaung various inquiry
problem-solving processes and strategies (metacognition)

@ Refrain from influencing students’ theories or ex-
planations, avord summarizing or judging their inquiry
problem-solving processes and strategies, and resist stating
personal explanations or solutions t¢ the problem

Evaluation As a result of repeated experiences with
the inquiry strategy, students will become better able to au-
tonomously and voluntarily build and test theories and ex-
nlanations to problems, and discuss the strengths and
wea Jnesses of various problem-solving strategies in a wide
range of topic areas. They should demonstrate greater
anareness of therr own problemi-solving strategies and
spend more time planning rathe - than reacung mipulsively,
they should demonstrate increased inventiveness 1n design-
g experimentd] approaches that will produce and venfy
the mformation needed to support a theory
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Background 1n 1933, John Dewey described the pro-
cess of teaching intended w develup the progressive states
ot what he called * reflective thinking. These states are.
suggestion, formation of a problem, hyputhesis, reasoning,
and testing of the hypothesis. When students engage in re-
flective thinking, they must utilize and process data to test
answers they have pused to problems Inquiry is an ap-
proach w teaching and l:arning that encourages students
tu ask questions that will lead them to the answers they
seek

In the models of intellectual functioning constructed
by Bluorm, Praget, Taba, and others, students must use sig-
mficant skills 1n reflecuve thinking. They must pass the in-
put-recall stage and enter the higher levels of thinking, they
must pussess and apply data. As students make meaning of
data through process and application, there 15 an increased
<hance that the matenal will enter lung-term memory and

P it Tty AR S AR AR 1 e SRR R R

become lasting, durable, and applicable to new situations

The inquiry methods of teaching purposely creates sit-
uations for students to use and extend the reflecuve think-
ing process. Fenton (1967) des ribed six majur steps of
inquiry:

1. Recognizing a problem from data.

Formulating hypotheses.
. Recognizing the logical implications of hypotheses.
Gathering data on the basis of logical implications
. Interpreting, analyzing, and evaluating data.
. Bvaluating hypotheses in light of the data.

The process begins with a problem situation The
prublem must be discrepant to the students—they are un-
able to explain the problem using existing knowledge The
learner creates a hypuothesis to explain the problem, and
gathers, urganizes, and verifies information to test the hy-
pothests for 1ts puwer to explain and resolve the problem

FIGURE 1
A Diagram of the Products and Processes of Scientific Inquiry

Data Generating

Hypothesizing
Defining Operationally
Model Building
Predicting

Processes Processes
Observing Recording
Measuring PROBLEM Sequencing

Experimenting Comparing

Researching FOCUS Classifying

Theory Applying Data Using
Processes Processes

Data Organizing

Making Analogtes
Inferring
Theorizing
Generalizing

THEORY
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Suchman (1966) wrote, ‘It 1s clear from the research
on teaching strategies that the more active and autonomous
the learner becomes m a learning process and the more
he/she takes responsibility for decisions regarding the col-
lection and mterpretaton of informauon, the more mean-
ingful the learning becomes and the more mouvated the
learner becomes ™ In the inquiry method, the responsibil-
1ty tor mitiative and control rests squarely with the inguir-
ers Learners control the process so that cognitive gains
match their own goals, thus building learner autonomy

According 1o Bruner (1961), the potential benchts of
the mquiry process include an increase in learner motva-
ton as mquiry brings a shift from extrinsic to mtrinsic re-
wards plus an mcreased comprehension of the heuristics of
discovery Other potenual benetits noted by Bruner include
an mcrease m intellectual poteney and the development of
auseful aid m memory by helping students orgdntze mate-
rial m terms of their own mterests and cognitive
structures

Goldmark (1968) snggests that the mam value of the
mquiry method is that i eaches learners how o learn The
objective of the method should be to develop m learners a
commiment to mquiry as a useful process In order 10
gamn maximum mnsight mto therr thinking, Goldmark would
include in the process a step m which learners analyze
what they do, how they do 1t, and how an mquiry would dit-
fer 1f they were to take a different view pomt or pose the
problem in a different context

To teach for inquiry, the teacher must create and sus-
tamn the conditons that stimulate the process Learners
must be faced with an event that s discrepant with their
idea of the universe The teacher may manage presentation
of the problem, but must not provide an explananion that
narrows learners thiking Working in a climate that allow s
freedom 1o successfully gather data and test ideas, learners
are allowed o come to grips with the problem in the ir own
terms

The Values Awareness/Clarificatiorn Strategy

Goal To cause students to become aware of and o
clanfv their own values and those of others and 1o appre-
crate the divergent values of others (overcoming ethno
centrism and ego-centrism)

Critical Teacher Bebariors

® Arrange an actvity or pose a value-laden question
(of a somewhat controversial nature) as a sumulus for
discussion

® Invite students to make judgments and evaluatons
and w provide reasons or justificatons for therr judgments
and actions
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© Idenufy the values underlving students’ reasons, ac-
nons, or judgments

© Mamntain a nonjudgmental environment i order to
encourage  open,  responsible,  and  personal
communication

© Refram from mfluencing students’ responses, avord
summarizing the discussion, and resist staung personal
opinions, values, or courses of action

Evaluatior: As a result of repeated values awareness/
clartficaton sessions, students will be able to report therr
own values and beliefs, relate therr values o therr actions,
decisions or judgments, and apprectate the diverse values,
actions, and judgments of others

The Concept Developiment Strategies:
Concept Formation/Concept Attainment

Goal To promote students’ conceptual knowledge, in-
cluding concept defimtion, the abiliiy 0 describe the attri-
butes of members of the concept, 10 distinguish between
members subsumed within that concept and those that are
not, to apply the concept in settings other than in which 1t
was learned, and 1o become aware of the cognitive pro-
cesses of conceptualizing,

Crinical Teacher Behaviors

© Make the concept definon avanlable to the student
or provide opportuniiies for them to “discover” the
definions

® Provide pracuce for students 1o recall the concept
defimuon

® Moartor therr practice and provide appropriate
feedback

® Provide pracuce for students m disunguishing the
auributes of the concept, to build or design a product, to
eaplam, o categorize, or to predict

o U'se an evaluanon method designed to test students'
abthey to recall the concept definition and o use that con-
ceptm a setung or condition different from that th which 1t
was learned or pracuced

Steps it the Concept Formation Strategy

I Provide or have students generate data relevant o a
particular question or problem Teacher collects data on re-
trieval chart

2 Ask students to group data accordig to common
attmbutes

3 Have students label groups with a word or phrase
that most preaisels describes the attributes of the members
of that group

4 Ask students 1o subsume items under other lai
or labels under more conclusne categories Have students
give reasons for then groupings
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5 P ave students suggest difterent wavs of grouping,
labehing, and subsuming items based on othel
relationships

Generate data

Record data

Organize data into groups

Use labels to describe each group
Flace additional items into categories

Subsume tems and labels into larger groups

Fraluation As a result of use of this strategy over ume
and with close adherence to the attributes, students should
be able to recall concepts, to use the concepts correctly,
and to use that concept i the construction of 2 model, ca-
tegorizauon, prediction, or explanation

Take a concept and identify 1ts essential attributes

Review altnibutes and develop positive and negative examples
Arrange examples Into a sequence

tdentify the concept according to its attnbutes

Try to generate additional examples of the concept

Phase 1. Introduction of the Concept:

o The teacher presents unlabeled examples, such as

o Students inquire which examples, including their own, are
positive ones

Garelle?
Mosquito?

o The teacher places examples in the appropriate list

Phase 11, Testing Attainment of the Concept:

® The students generate and test hypotheses

Bugs you swat?
o Students entity additional unlabeled examples
® Students generate examples
e The teacher confirms hypotheses, names concep®s, and
restates detintion acrording to essential attributes
Phase H1I. Analysis of Thinking Strategy:
o Students descnbe thoughts
e Students disc uss role of hypothesis and attributes

® Students discuss type and number ot hypotheses

FIGURE 2
Steps in the Concept Attainment Strategy

Hypotheses
in Out

Butterfly
Flv
Grasshopper | Mouse

Mosquito Gazelle

Frog Baboon

Clam Shark
METAMORPHOSIS
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enerative strategies help students create new
knowledge and develop novel and insightful ways
of approaching and solving problems.

toles and Motivation

Using generuine strategies, teachers stimulate stu-
dents 1maginations by 1nviung creative 1mdgery, using met
aphats, and posing hy pothetical and seemingly brzarre si:
uations They withhold value judgments so as not to stifie
students’ “creauve juices.” They elicit and explore mulu-
tudes of answers, products, and solutions in an attempt to
make them more generalized, specific, detailed, parsimon-
10us, ur elegant and crafted Planning s essential and 1n-
Jdudes developing standards, makirg cnterta exphict, and
exploring alternative strategies

Students dre motn ated W particapdte 1 the generatve
strategies by their natural, huvman drive toward compe-

26
Generative Strategies

Arthur L. Costa, Robert Hanson, arvey E Silver,
and Richard W. Sirong

e and craftsmanstiup We want to get better at what we
do

Student Qutcomes

These strategies may well be used 1n expressive wrt-
ing processes, developing solutions tu nonroutine prob-
lems, and in arustic ex~ression. By ¢employing these strate-
gies under low-risk conditions, research has shown that,
over time, students become more creauve 1n their use of
new muatertdls, more mnsightful and intuitive 1n offering so-
futonus w problems, «.ad moure metaphorically descriptive
in thesr vocabulary

Instructional Strategies

Generative strategies include Osburne's Bratnstorm-
1ng, Buzan's Mind Mapping, Gordon's Synectics, Perkins’
Creatitaty by Design, and de Bono's Lateral Thinking. We
have seles ted Sinrecties and Creatieity by Design as exam-
ples to describe 1n greater detail
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D. N. Perkins
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Education for creativity 1s nothing short of education
Sor g
—Erich Fromm

57 wourses that focur on creatnve thinhing, address
strategies, shills, and atttudes and offer plenty of
tume-on-tash can Lave o sigiificant impact on ared

tve tunhing Sudt courses, shipped into the curriculum
where possible, would be worthw hile Butby far the better,
although more difficult, path s w revioe normal schooling
to fust 1 creanve thinking m all subjects

As noted earlier, part of the problem s the comen-
tonal mstruction usually presents knowledge as given,
whien e should encodrage a view of knowledge as tie prod
uct of creauve effort An approaciy well susted to this aim
can be sumnied up an three words hnowledge as design

The notion 1s that preces of knowledge are designs
shaped by human mvention, designs not so unlihe a4 screw -
drivet or a can opener Although this stanice may seem pe-
culiar at first, 1t offers a powerful metaphor for unmifsing the
range of human productive activities under ¢ common
framicwork To put it sucancty, virtually any product of hu
mun effort, mduding knowlege, can be understood bettet
with the help of four design questions What 1s the pur
pose’ What s the structure’ What dre some miodel cases
(eoncrete examples that bring the matter in guestion cdoser
W pereeptudl experience )’ What are the arguments for o
agamnst the design’

For instance, we can easily see a4 thumbtack as a struc-
ture adapted to & purpose The purpose temporarily attach
ing matertals, usually paper, o s faces ke bulletin boards
and walls The structure o short pomnt and a wide head A
model case an actual thumbtack 7he argronent why s the
head so wide? So the thumb can pusti it, and su 1t holds the
paper well with tts breadth Why s the point so shorts So
the thumb can push the tack all the way in, and so that 1t
s’ hard to remove As this simple example shows, the de-
s1gn questions require that we understand the thumbtack
as a design and from four perspectives at the same ume
purpose, structure, model, and argument

Q
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The design perspectine 1s g fleatble ool because ab-
strdct coneepts can dlso be treated as designs Consider the
organization of a sentence as an wmvenuon 7he purpose 0
package hnguistic informaton in an orderly wav that pro-
motes production and comprehension The fatter can be
demonstrated by stapping syntax, sentence, and phrase di-
vistons from text, which makes it much harder to read 7he
stricctre nouns, verbs, adjectives, and so un put together
in accordance with the rules of grammar, Mode! cases the
scntences e this paragr.ph, for instance The argument
the structure of @ sumple sentence mahes a neat package of
mformaton—uahat thing (the subject) exercses what ac-
tion (the verb) on what other thing (the direct object) with
whiat quatifications on the thags (adjectines) and on the ac-
tion (the adverbs)? The grammatical ordering and the case
endings help the hearer to discern what does what to what,
and which qualifiers lumt which things and actions

This example 1s far too sketchy to serve students well,
of coutse Tt 1s but an outline of what would be necessar,
for a thurough view of sentences from a design perspectve
But perhiaps it conmveys a sense of how the design perspec-
tive could be used to discuss gramma:

Now constder a very different example—the Py thago
rean theorem The structiore the squadre of the hvpotenuse
of ¢ right tniangle equals the sum of the squares of the
other two sides Moder cese perhaps the most fanmlar
niode! case 1s a nght tangle with squares constructed on
all three sides The argument one of the many proofs of
the Pythagorean theorem s based on just such a
construction

As the purpose, this theorem hdas come to have a rum-
ber of important purposes in mathematical conteats. It pro-
vides the basts for measuning distance m an n-dimensional
Cartestan coovrdinate system As such, 1t underhies vector
caleutus concepts sudhi as the dot and cross products Thie
Pyvthagorean theoren plays @ 1ole i apphing the caleulus

This subdhapter s an excerpt from D N Perhins, Creatnits by
Design, Lducational Leadership 42, 1 oSepteniber 1981) 18 24
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to compute the lengths of curves i space The trouble s
that 10ss difficult to convey this wide ranging import to stu-
dents encountering the theorem for the hrst tume

This difficulty 15 @ pervasne problem in mathematics
mnstruction, where quite commonly the purpuose of newly
mtroduced concepts and theorems do not become fully ap-
parent untl much later in the instructional sequence But
hav ing some grasp of the purpuse of anything s cructal to
understanding 1t as & design and indeed, o feeling it w be
impurtant Mathematics teachers must forecast and make
vivid for students the mmport of mathematical findings and
coneepts when they are introduced, even by use of analogy
and even if the message 15 not fully understood

Virtually every other topie dealtwith in schools can be
viewed as a design and discussed as such, for example, his-
torical claims, mathematical notauons, Newton's laws, short
stories and poems, legal codes, biological organisms, math-
ematical algonthms, newspaper lavout, and moral princi-
ples If all knowledge were presented and discussed from
the perspectine of design, education would vield a much
more creatne view of knowledge

Learning to Design

If design provides a useful way of thinking abcut
knowledge, 1t offers an even greater hold on the nature of
creative thinking One can view creative thinking as the
process of desiginng something and provide advice on how
to duso This mught be done i many ways, Twill describe
one

Over the past few years, I have helped w develop o
course un thinking skalls for the 7th grade level in Vene-
zucla (Final Report, Project Intelhigence, 1983) The course
consists uf six lesson series The serics on aventive thunk
ing (Perhins and Laserna, 1983) begiis with mine lessons
that teach students strategies for analyzing everyday de-
signs (ke chatrs and tacks), evaluaung them, planmng t
provements, and mventing uscful gadgets that do not al
ready exist It continues witli a second set of six lessons that
tahes the same approach o daily procedures, such as shop
ping, which can also be viewed as designs The lesson se-
ries emphasizes most of the six characteristies of creative
thinking dentified earlier

The extensive summative evaluation of the course,
which viehjed generally favorable results, incuded 4 design
tash admuastered buth ) students who had received the
first nine mventive tunking lessons and the other lesson
series ind to control students The students” designs were
rated un a number of dimensions by two judges The treat-
ment group outperformed the control group considerably
on a number of measures For instance, treatment students
included i therr designs an average of two features w help
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sulve the given problem, while contuol group students 1n-
corpordted an average of only 1.2 Treatment students de-
scribed therr designs i much more detad, an average of 83
words as compared o the control students” average of 46.
Treatment students also included much more detail i thar
sketches tna number of categories of detal (Final Report,
Project Intelligence, 1983)

Obvivusly, these results du not miply that students
learned to be creatve in the course of nine lessons, The
treatment was not long enough nor comprehensive enough
to warrant such @ concluston But the students do appear to
live learned sume patterns of creative thinking as they ap-
ply to simple design tasks The results suggest that with
continued treatment to mcrease such skills and extend
them to other conteats, creauve thinking might be
enhanced

Wide-Ranging Products of Inquiry

One of the most interesting features of the above ex-
periment s that it emphasized working on whele creauve
products—the deisgns of simple objects After all in real
life, the outcome of a creative endeavor 1s almost always a
complex product rather than a brief answer o a question.
School knowledge also deals largely in complex products.
Theorems, theories, definttions, classification systems, ar-
guments, analyses, fidld notes, wnterpretat.ons, «nd evalua-
tons are among many prodacts of inquiry found 1n the
study of the various disuplines However, although stu-
dents learn about scholars’ products of iquiry, they do
very hittle creating on thetr own. Students funcuon primar-
ily as consumers of products of inquiry, not producers.

A ook at the kinds of products students normally at-
tempt quichly reveals the limits Broad), speaking, students
are ashed o produce three hinds of diungs sbort ansuwers,
as 1 grammuar or anthmetie exercses or fill-in-the-blank
yurzzes, problem solutions, as i physics ur mathematics,
and esseys The first of these hardly deserves to be aalled a
product at all Solving grven problems dues imvolve sub-
stantive thinking, but tt1s only & small part of the activaty of
the mathemataian or scentist, who dlso routneh formu-
lates problems, devises classtfication sy stems, constructs
detinttions, analyzes phenomena, and so on

The ¢ssay 15 tn principle an enormously leatble me-
dium of expression However, students do not know how to
explort its flexibility, and teachers do lide to help them
Most students compuse essays by writing what they know
about a grven topie Tins knowledge telling™ approach, as
rescarchers have called it (Berenter and Scardamalia, in
Press), 18 4 very Ndriow, not very credtive use of the essay
vehicle

The narrow range of pre ducts of inquary produced by
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students reflects traditien and conr cnieice more than ne-
cessity Here are sume examples of assignments that call for
rather different written products an analysis, a prediction
with argument, a classification system, a plan

1 Analysis of a tool according 1o physical principles
After learning about basic physical principles such as the le-
ver and the inclined plane, pick 4 toul—for instance, a
screwdriver or a hammer—and write an analysts of how
the tool works by identify ing the physical principles under-
lying 1t Many tools involve several such principles

2 Prediction of a political event Want for an interng
uonal cident, and then predict what acuons the nations
mvolved will take over the ensuing weeks Base your pre-
drctions on as much information as you can find in news-
paper accounts, plus lustorical analogies Give not only
your prediction but the argument for it Then see what hap-
pens If your prediction dues not pan out, explain at what
point events diverged and suggest why

3 A classification system for sources of slang Slang
words enter the language 1 many ways Spectal dictivnar-
1es often give their dervations After learning some impor-
tant characterstics of classification systems, use these spe
cral dictionar es as resources to design a classification
system for the ways slang words arise

4 Strategic planning : bistory Select a famous bat-
tle, and learn as much as you can ai, mt it Then using hind-
sight, make the best plan you can for the strategy of the Jos-
ing side In hight of this plan, mignt the losing side have
won, or was the loss an mevitable consequence of re-
sources and posttion? Present not only vour plan but also
your argument on this potiit

As these examples show;, 1t s relativelv easy to formu-
late both short assignments, like analvzing a tool, and term
projects, hke the strategy planning project above, that en-
gage students wr designing products of imguiry Note also
that the rubric of design leads o a much broader concept of
creattve activity When we think of creavvity in school con-
texts, we usuallv think of creative writing and art, which
are far too narrow As soon as one thinks i terms of de-

s1gn, vne realizes that all surts of things 10 the various sub-
ject midtters are designed and hence can r-ccome objects of
credtive thinkirg for students Accordingly, 4 drastic expan-
sion in the range of products of inquuy asked of students
shuuld be 4 key element in prumoting creative thinking in
schools.

Of course, an emphasis on products of inquiry 1s not
enough Just because students work un such products does
not medn that they will do so creatvely But we can help
them by providing instruction 1n varius strategies, skills,
and atutudes appropriate to creative thinking and design.

In summury, creative thinking turns out to have a dis-
vermible pattern that we can put w work throughout edu-
wition The passive view of knowledge fostered by cunven-
tivnal 1nstruction can be replaced by the more active
perspective of knowledge as design. Students can learn
about the art and attitudes of design, and they can work on
a far greater range of products of inquiry than they nor-
mally do

Although questions certainly remain about creatve
thanking, 1t 15 no longer so mysterious as to excuse neglect
on the grounds of 1gnurance. The only excuse 15 mertia—
educanion’s favorite but not a good vne With a vigorous
push, perhaps we can set schools 1n motion toward worlds
of invention, which now seem not so far away
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Synectics: Making the Familiar Strange

Arthur L. Costa, Robert Hanson, Harvey E Silver,

and Richard W. Strong
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10 bim wluse elastic and vigorous thought keeps pace
unth the sun,

The day 1s a perpetual morning
—Henry David Thoreau

0 mdahe the fanalur sirange 1s o distort, invert, or

transpose the traditiunal ways of experencing vu

surroundings The result 1s a new look at the world
In the fanuhar world, objects are alw ays night side up, (-
dren who bend over aad peer at the world from an ups.de-
dowu position are eapernimenting with the familiar made
strange

Art and lierature have long recognized the role of

metaphor for seeng the wouid i a new way. Metaphor an
also be used as the basis for a new approach o teach crea
tive thinking and wreing Insynecties exercises, dnangies
and metaphors are the mechanisms for finding ideas and
putting them into words As connectors, they permit com-
parisuns tu be brought vut m order to develop new ways to
see ourselves and our surroundings

Background

| Since 194+, the Cambridge Synectivs Group has di-
rected 1ts efforts toward the possibility of increasing the
creative output of individuals and groups by uncovering
the psychological mechanisms basic to creauve activity.

i This investigation resulted m the synecties system for the
consctous use of metaphor i problem sulving and hypoth
esis formation Synectics theory holds that.

1 Creatve efticienty in people can be markedly m-
creased of they understand the psychological process by
which they uperate (metacognition)

2 In creative processes, the emotonal component 1s
nore mmportant than the mitellectual, the irratonal more
important than the rational

3 It 1s these emononal, irnational elements that can
aikd must be understood 1n order o increase the probabil
iy uf suceess 1 g problem solving situation

Onigitally, synccies reocarch empliwsiced creative
process 1n the sciences. This was a research decsion based
on the fact that the innovative degree of a technical inven-
non can be judged more object vely than any other area of
innovauon. In spite of substanti il assistance from such di-
verse, creative groups as the Department of Defense, the
Institute of Contemporary Art, the Rockefeller Foundation,
Harvard Univers.i,, and the Massachusetts Institute of Tech
nology, the industnal world was synecucs' laboratory until
1960.

Industry presented a vanety of pragmatic scientific
problems. Through research, it became apparent that the
most important element 1n creative problem solving 1s mak-
ing the familiar strange. Innovative breakthroughs depend
vil strange, new contexts through which to view familiar
problems. Synectics research idenufied three uperational
mechanisms, each metaphorical in character, for deliber-
ately making the familiar strange. They are

1 Direct analogy—simple compartson
Hou 1s a teacher like a tuna fish sanduich’

2 Personal analogy—being the thing:
A candle is not alive
But it looks alive when it burns
Hou would you feel
If you were a candle,
Burning in a camping tent?

3 Symbolic anaivgy —compressed conflict (uxymoron).
What 1s an example of a careful collision?

since 1901, synecties theory has become increasingly
operational An mvestigation was launched based on moure
operationdl touls 0 examine ways to teach young people
how to use metaphors to understand the world around
them and wnite creauvely about their wourld In the fall of
1964, synectics” metaphorical approach was used experi-
mentally as 4 teaching deviee in science, soaal studies, and
credtive wrinng These suceessful experiments led to more
concrete conclustons than any other research to date The
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results of this research were developed mnto a new design
FIGURE 1 tor creative thinking and veriting (Figure 1)
A New Design for
Creative Thinking and Writing Rettrencs
Gordon, Willlam Synectics New York Harper Brothers, 190l
Choose a subject and a metaphor Present the stugents with an image

that in some ways resembles and in other ways ditfers 1rom your sub-
ject Summer 1s lihe a bridge because

Record students’ des<riptions of both the subject and the image

Establish the relationshup between the tamiliar subject and the untumil-
1ar iniage

Ask students to personahize Be a summer How do summers feel?

Take two words from the student discussion and make them oppose
each other (oxymoron} Vacation lonelmess

Establish a new metaphor
Summarize new learnings

El{lC 174 ,

A ruiToxt Provided by ERIC




Aruitoxt provided by ERic

Arthur L. Costa, Dee Dishon, and Pat Wilson O’Leary

e A S I T NN A K z |

ollaborauve strategies provide a way o structure

student groups for learnming They help students
RaAthink and sohe problenis together, successfully a
comphish tasks, both acadenic and nonacadeni, ana em
plov and process the souaal o alls necessary o student
SUCCCSS

Roles and Motivation

The clements of successful cooperatine learning are
discussed below

© Postive mterdependence s created if the success of
the mdividual 1s related to others i the group by distrib
uted leadership, a group product, groun materials and re
sources, and a group reward

@ \erbul tnteraction and commimncation skadls aic
required o build and maintain posttne it dependence

9 ncitdual acountabiity results when stadents
tahe responsibihie fo o therr own accomphshment of the
tash and for assisting and encouraging all members of the
group to understand and accomplish

® Socual skills arce necessary for accomplishing the
task and maintaining the group m working order, and must
be pracuced by all group members

While the teacher structures learning, assigns tasks,
composes the group, monttors the processes, and nvies
evaluation of group skills, the mam emphasis 15 for stu-
dents o become aware of, practice, and evaluate thern own
emplovyment of cooperative group skills

The mouvaton 1n the collaborauve strategies 1s the re-
aprouny of group effort, about whidh Bruner spe ks Stu
dents soon reahize thai the product of group thinking 1s

oftci supe ol o thiat of tadvidual dnuking Thus, they take
responstbility, for their own roles in and contributions to
the group's funcuoning and producuvity

Jtudent Outcomes

It takes tume and pracuce tor teachers and students w
fearn the skills requied of the collaboranve strategies
However, the results make the efforts worthwhile Research
has shown that students not only learn the academic con-
tent, but also develop and employ higher-level thinking
skills Thev develop greater appreciation of group mem-
bers, and learn o apphy socidl skills 1n groups beyond the
classroom

Instructional Strategies

The cotlabordtive strategies include Johnson and John-
son’s Cooperative Learning, Slavin's Jigsaw, Jigsaw 11, Stu-
dent Teams and Acddemie Dusions (STAD), Rutabaga,
Toams Games Tournaments (TGT), Glaser’s Class Meetings
tCrcdes of Knouledge), and Whinibey's Paired Problem
Solting Dee Dishon and Pat ¥ilson-O'Leary, two propo-
nents of Johnsor and Johnson's Cooperative Learning, de-
scribe this strategy in gremer detail
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Cooperative Learning

Pat Wilson O’Leary and Dee Dishon

1t 15 good to rub and polish our brain aganst that of
others
—Montaigne

ooperative strategies provide a way to structut e stu-
dent groups for learning  The purposes of coopera-
tive strategies are to help studeits successfully ac-
complist wsks (both academic and nonacademic) and to
use & oial skills necessary for success Successful coopera-
uv_ experiences are based on five principles
1 The t rinciple of Distributed Leadership All students
are capable of understanding. learning, and performing
leadership tasks
2 The Principle of Heterogencous Grouping Effective
student groups are those that are heterogeneous, mcluding
students of different genders, social backgrounds, skalf fev-
els. and physical capabihues
3 The Principle of Positive Interdependence Students
need to learn © recogni- e and value their dependence on
one another Positive mterdependence 1s promoted through
common subject matter tasks, group and mdinadual ac-
countability, shared materials and rewards, or the creation
of one group product
4 The Principle of Skill Acquasitton The ability of su-
dents to work effectvely in a group 1s deternuned by the ac-
quisttion of specific social skills that promote collaboration
and group mamntenance
S The Principle of Group Autonomy Student groups
are more hkely to resohe therr own problems if they are
not “rescued” by their teacher Students solving therr own
probiems are more autonomous and self-sufficient (Dishon
and O’Leary, 198+4)

Teacher Behaviors

The teacher’s role 15 criucal in transferring these prin-
“mles w classroom practices For mastance, betere a coop-
erative learning lesson begins. the wacher

b States imnstructtond! goals, bath academic and social

2 Provides verbai and wnitien subject matten
objectuves

3 Supphes materials to be used and shared by all
groups

4 States that individual and group accountabihity will
be checked and explains criteria to be used.

5 Describes any rewards available and how to obtain
them

6 Announces and teaches the assigned social skills,
providing “louks like sounds Itke™ examples collected from
the class

7 Describes the teacher’s role as one of an observer,
states what 15 to be collected, why, and how 1t will be
shared

8 Organizes each greoup in the opumal size and com-
pustuon for the assigned task and available tme and
materials.

9 Assigns the groups to a specific area, arranging the
room to promote group sharing and noise control

[7. - g the lesson, the teacher:

10 Observes students’ soctal skills and talhes those
b -ng used

IT Monitors student behavior and takes notes to be
used later 1n giving feedback to students

12 Provides assistance by responding to group
questions

After the lesson, the teacher

13 Checks students, in follow up to step .

t4 Provides questions about subject matter and social
shills, which mdnadual groups discuss and report to the
whole class

15, Hands out the observatt n form, which each group
compares with their own findings before reporting to the
whole class

10 Cffers comments about positive and negative be-

haviors, avording menuoning spectfic groups or

indviduals
17 Privately aniques the lesson in wrinng, including
the best and worst features and what to change next ume

S e
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Evaluation
It tahes time and practice for teachers and students to
learn the skills necessdary for covperative learning How
ever, the results are worth the effort Over ume students
who use cooperdatne learning strategies attam hngher
achievement, employ superior learming strategies, experi-
ence greater learning retention, exhibit more positive atti-

DEVELOPING MINDS A RESOURCE BOOK FOR TEACHING THINKING
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tudes toward peers, the school, teachers, and the principal,
denonstrate a gredter Liking for subject areds that use
groups, and transfer social skills beyund the ddassroom.
Couperation medns higher moty ation, imterest m others,
meredsed self-esteem, constructive conflict management,
and acceptance and apprecaton of the differences n
others
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Arthur L. Costa, Robert Hanson, Harvey E Silver,

ooking over the ground we've covered, we are struck

bv the diversity of strategies available to tcachers

This rarses the question of why strategies have not
become an tegral part of most weachers’ practices Are the
strategies too theoretical? Is there adequate ime 1n the real
Iife of classrooms 1o use them? Do some teaciers’ person
alities and teaching styles better accommodate certan
strategies? Or s it that we have, until now, simply lacked the
structure that could show us how 1o put them to use?

A strategy 15 appropriate when it stimulates, elicats,
and models a form of thinking that the teacher seeks to en-
courage In pzrticular, when we work toward mastery of
discrete cognitive skills, the directive strategies seem most
powerful When working toward problem solving, dectsion
making, and mnductive reasoning, the mediative strategies
seem productive When creativity 1s the goal, the genera-
tive strategies prevaill And when students need to learn w
share, listen to one another, and work cooperauvely, the
collaborative strategies are best employed

The brilhant men and women who developed these
strategies invested 1n them heavily and were committed to
therr dissemnaucn Direct Instruction, Concept Furma-
tion, Values Clarification, Inquiry, and Lateral Thinking
all bo-ame more than teaching techniques, they are ways
of ife Each of these strategies reflects a philosophical pref-
erence, a mede of behaving, and a percepuion of learning

Acknowledgements

We would like to dhank the following educational lead
ers for therr ideas, research, and development of teaching

and Richard W. Strong

strategies, from which we have generously drawn:

Barry Beyer, George Mason University, Fairfax, Vir-
gima, Sema Brainin, Teachers College, Columbia University,
New York City, Jerome Bruner, Harvard University, Cam-
bridge, Massachusetts, Edward de Bono, The Cognitive Re-
search Trust, England, Reuven Feuerstein, Bar Elan Univer-
sity, Ramat Gan, Israel, Madeline Hunter, University of
Cahforma at Los Angeles, Roger Johnson and David John-
sun, University of Minnesota, Bruce Joyce, University of Or-
cgon, David Perkins, Harvard University, Sid Simon, How-
ard Kirchenbaum, Ben Strasser, and Gus Dalis, The
Teaching Strategy Center, Lus Angeles Countv Superintend-
ent of Schools Office, J. Richard Suchman, Santa Cruz, Cal-
ifornia, and Hilda Taba (deceased).

Further References on Teachiny Strategies

Bruner, Jerome. Towards A Theory of Instruction. Cam-
bridge. Harvard University Press, 1966.

Costa, A Teaching for Intelligent Bebavior Orangevale,
Calif . Search Models Unlimited, 1985.

Eggen, P, Kauchak, R., and Harder, ] Strategies for Teachers
Englewood Chiffs, N.J : Prentice-Hall, 1978

Gage, N The Psychology of Teaching Methods Yearbook of
the Nauonal Sodiety for the Study of Education, Part |
Chicago. University of Chicago Press, 1976

Hudg.ni-, B The Instructional Process New York Rand
McNally, 1971

Hyman, R Ways of Teaching Philadelphia Lippincott Co.,
1974

Joyvee, B Flexibility in Teaching New York Longman, 1981.
Jovee, B Selecting Learning Experiences. Alexandria, Va..

Associanon for Supervision and Curniculum Develop-
ment, 1978

Q

RIC
_—

154




LpFe w Gy SN A 300 R il J 3 e

T e e T el R S

Jovce, B. Three Teaching Strategies for the Sucral Studies
Chicago. Science Research Asscciates, 1972

Joyce, B., and Weil, M. Information Precessing Models of
Teaching. New York Prentice-Hall, 1978

Joyce, B, and Weil, M. Models of Teaching. New York Pren-
tice-Hall, 1972

Joyce, B., and Weil, M. Personal Mudels of "~aching New
York- Prentice-Hall, 1978

Lamm, Z. Conflicting Theories of Insiruction. Berheley.
McCutchan Publishers, 1976.

McClosky, J, and others Teaching Strategies and Class-

ST TRy

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING

LR

Exe

room Realities. New York. Prenuce Hall, 1971

Mosstun, M. Teaching. From Command to Discovery Bel-
mont, Calif . 1972.

Reigeluth, C., ed. Instructional Design Theories and
Models New York. Lawrence Erlbaum Inc., 1983.

Silver, H., and Hanson, R. Teaching Styles and Strategies
Mourestown, NJ . i1anson Silver Strong and Associates
Inc., 1983.

Weil, M., and Juyce, B Social Models of Teaching Engle-
wood Cliffs, NJ - Prentice-Hall, 1978.

ft
*8
<




E

+- 1Y LSRR R R S S S e R R FE R R SR S kb TR R Y el

one or more of the avadable cogmtive curriculum
programs are often confeaed by having to make o se
lecnion from avastarray of alternatves Each program
serves a different purpose and audience, is lodged in a dif-
ferent theoretical home, and produces different outcomes
Because of this overload of complexaty, educators are
often tempied 0 make simplistic decisions based on cur-

ducators considering the selection and istallation of

suty eaanttauons ot fur redsons of polincal urgency, tinan-
c1al economy, or ease of installation Sometimes schools
have shunned the decision and chosen to develop their
own programs

This section will help you make intelligent decisions
by (1) providing critena for examining any curriculum in-
tended to enhance intelligent funcuoning, (2) describing
many of the major programs designed t develop the intel-
lect, (3) 1denufying the audience for whom each program is
intended, and (4) disinguishing among the several theo-
retical and philosophical assuniptions on which each is
based

Q
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Choosing the Right Program

Robert J. Sternberg

v we really need intervention programs for wadh-
ing students intellectual skills? The answer is
clearly “ves 7 Durning the last decade or so we have
witnessed an unprecedented dechine i the intellectual
skills of our school children (Wigdor and Garner, 1982)
This 15 evident, of course, from the dechine wn scores on
te<ts such as the Scholastic Aptitude Test (SAT), but college
professors don't need SAT scores to be apprised of the de
cline they can see it in poorer ass performance and par
tcularh 1n the poorer reading and wrinng of qieir stu
dents Moreover, thinking skills are needed by more than
the college bound populaton Perhaps intellectual skalls
could be better tratned through extsting curricula than
they are now But sometlung in the system 1s not working,
and Iview programs such as those described here as oaant
ing new developmenits for reversing the dedlies i intel
lectual performance we have witnessed in recent yedrs
How dues une go about choosing the night gram
for one’s particular school and student needs? 1 be e that
wide-ranging researchi 1s needed hefore selecting any one
of several programs for school or districtwide implementa
tton Which program to sclect wll depend on the grade
level, sudiveconomic level, and niellectual level of the stu
dents, the particular kinds of skills one wishes o teach, the
amount of ime one can devote W trainmg students, one's
philosophy of mtellectual sklls trar sing (that 15, whether
training should be infused into or separated from regular
curricula), and one s financial resources, among other
things Clearly. the decision of which program to use
should be made only afte. extensive deliberauon »nd out-

side cotsultatoi, [)(LfL(.lbI) witli l)u)pk who have cAper-
tse, but not a vested interest, in the implementation of one
particular program or another

The following general guidelines can be applied in se-
lecting o program (see also Sternberg, 1983)

® The program should be based on a psychological
theory of the intellectual processes it seeks to tram and on
an educational theory of the way in which the processes
will be taught A good pair of theories should state what
processes are to be trained, hew the processes work to-
gether i problem solving, and how the processes can be
taught su as o achieve durability and transfer of traming
Innumerable programs seck to train intelligence, but most
of them are worth litle or nothing. Ore can immediateh
rule out large numbers of the low - alue programs by mves-
uganng whether they have amy theoreucal basts

® The program should be socioculturally appropriate.
It should be dear from the examples described here that
programs differ widely 10 terms of the student populduons
to whom they are targeted. The best intentuons 1 such a
program may be thwarted of the students cannot relate the
praugram both to therr cognitive structures and to the world
in which they hive

® The progran should provide expliat training both
in the miental processes used in task performance (per-
formance components and know ledge-acquisition compo-
nents) and m self-management strategies for using these
components (metacomponents) Many earl attempts at
process tramming did not v.ork because mvestigators as-

This chapter 1s an excerpt from Robert ) Sternberg, * How Can We
Teach ltelhsence?  Bducational eadership 42, 1 (September
198+4) 35-48
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sumed that just edaching the prucesses necessary for task
performance would result in improved performance unin

tellectual tasks The problem was that students often Jdid not
learn when to use the prucesses or how o implement them
1n tasks differing even shghtly from the ones on which they
had been trained. In order to achieve durable and transfer-
able learning, 1t 1s essential that students be taught not only
how tu perform tasks but alsu when to 11se the strategies
they are taught and how to implement them 1n new
situatons

© The program should be respunsive to the motva-
tiondi as well as the inteillectual needs of the students A
program that does not adequately motn dte students 1s
bound not t su.ceed, no matter how excellent the cogni-
tive components may be.

@ The prugram should be sensitive to individual dif
ferences Individuals differ greatly in the knowledge and
skills they bring to any educational prugram A program
that dues not take these individudl differences into account
will almost 1nevitably fail w engage large numbers of
students

® The program should provide explicit inks between
the tramning 1t provides and funcuioning 1n the real world
Psychologists have found that transfer of training does not
come eastly One cannot expect to gain transfer unless ex-
plicit provisions are made in the program so as to 1ncrease
its likelihood of occurrence

® Adopuon of the program should take into account
demonstrated empirical success in implementations sim-

lar w oune’s vwn planned mplementation Surprisingly,
many programs have no solid data behind theny Others
mdy have data that are relevant only to school ur student
sttaations quite different from one’s own A key to suceess
15 chousing 4 program with a demonstrated track recourd 1n
similar situations.

® The program should have assouiated with it a well-
tested curriculum for teacher traiming. The best program
«an fail to realize s potenual if teachers are insufficiently
or improperly trained

© Expedtations should be appropriate for what the
prugram <an accomplish. Teachers and admiuistrators
uften set themselves up for fallure by setting expectations
that are inappropriate or too high.

Programs are now available that do an excellent, if in-
complete, job of improving children’s intellectual skills.
The tiae has come for supplementing the standard curric-
ulum vath such programs. We can continue to use ntelli
gencc tests, but we will provide more service to children by
develuping therr intelligence than by testing 1t
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Mary N. Meeker

wlford’s theory of ntelhigence, the Structure of In-
tellect (SOD), was first appiied as 2 measure of hu-
man ntellectual abthues 1n 1962 Today many ad
nunistrators regard SOI as a program primanly for the
gifted because 1ts first use was wath identifying intellectual
abilites that differennated gifted students 1n California
But all students have intelligence The SOL answers
“what kind" 1nstead of “how much ™ That 1s, the SOI LA as-
sessments determine 26 intellectual abilities 1n all kinds of
students Educators and psychulogists can obtain a4 conmiplex
documentauon of at least 96 of the 120 kinds of thinking
abilines (Meeker, 1962, 1963, 1969, 1975), including the
preparation abilities that lead o the higher level critical
thinking abilines Since 1962 SOI has been used tw
® ‘feach ibinking skills and abilites
® Teach creauvity (divergent production)
9 Teach reasonmng and higher level critieal thinking
skills and abiliues
® Idenufy SOI learning abilities and teadh them w stu
dents who have not yet developed these abilies
In 1962, I applied the SOI theory o analyses of the B
net and WISC tests and derived a profile of intclhigence by
basing these 1Q tests on a theory of inelhgence (rather
than on therr probability -based foundauon) This profile
enabled psychologists to determine in which dreas students
were gifted and wlich of their abilives seemed undevel
oped (Meeker and Bonsall, 1962)
By 1974, we had vahdated 26 (of the hiiown 96) fa
tored abiliies necessary for successful learning Ths re-
search led w the development of various SOI Le arning Abil

s Tosts 15ee tie 19835 Burus Tests in Pring and the 1986
Buros Mental Measurements Yearbook )

Relationship of SOI Abilities
to Higher-Level Thinking Abilities

In designing new curriculums to develop lugher-level
thinking abilities, 1t 15 necessary to difterennate between
busic and higber-level (rincal tunking abilhines. Just as
basic reading differs from advanced reading, basic thinking
dabihuies differ from critical thinking abiliues, The develop-
mental aspects of scope and sequence are shown in Fig-
ures 2 and 3 (R. Mecker, 1984). Each shows how reasoning
abilines are differentiated between the two fundamental
curriculums for language arts and arnithmetic-math-science,
and how basic learning abihues are differenuated (and fun-
damental) for advanced cniucal thinking and reasoning
abihtues The top portion of each figure hists the learning
abilities required to achieve mastery of basic reading (Fig-
ure 1, p. 188) and basic arithmeuc (Figure 2, p. 189).

St at the top of the chart in Figure 2, which shows
the sequence of foundational abilities involved 1n learning
eacli disaphine, which, if develuped, leads to curriculum
mastery for knowledge These SOl abilities lay the basic
foundation for sequen. ing the learning abiliies, once mas-
tered, they allow the teaching of tugher-level reasoning or
criticdl thinking abihities The scope of the crieal thinking
will be determined by the knowledge of subject matter

Ligure 2 lists »1x reading and language arts foundation
abihues If any une 1s undeveloped, speafic reading prob-
lems oceur (The Teacher's Guide explains how to use SOl
test results ) Once these abiliies are developed, students
van Jdevelop the intern.ediate abihtes, which lead to ac-
comphshment of the critical thinking activities requiring
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EFU—Visual dincrimination

EFC— Judging similantie« 2nd matching of concepts
MSU (visual)—Visrar attending

MSS (visual)—\ 1sual concercation tor sequencing

READING (Enabling skills):

——— CMU—Vocabulary of math and verbal concepts

— CMR-—Comprehension of verbal relations

—— CMS—Ability to comprehend extended verbal intormation
— — MFU--Visual memory tor details **pre-math abihities
——— NST—Speed ot word recognition

FIGURE 1
Abilities Identified as Being Necessary
For Success in Reading and arithmetic*

READING (Foundational abilities): ARITHMETIC:
CFU—Visual closure
CFC~—Visual conceptualization

CFS— Constancy of objects 1n space (Praget)**
CFT—Spatial conservation (Piaget)**
CSR—Comprehension of abstract relations**
CSS—Comprehension of numerical progressions
MSU (auditory)—Auditory attending

MSS (auditory)—Auditory sequencing
MSt—Inferential memory**

ESC—Judgment of arithmetic simlarities
ESS-—Judgment of correctness of numernical facts
NSS—Application of math facts

NSI—Form reasoning flogic)**

LLTLETL

CREATIVITY:
WRITING: ——— DFU—Creativity with things (figural-spatial)
——— NFU —-Pwcho motor readiess ——— DSR—Creativity with math facts (symbolic)

—~———— DMU—Creativity with words and ideas (semantic-verbal)

*See ERIC 11-0-2822 10r contirmatory studies

Developer
Goal

Sample shidl

Assumplions

Intended audience

Process

Time

Available trom

Structure of the Intellect (SOI)

Mary Meeher (based on Guilford)
Equip students with the necessary intellectual shills to fearn subject matter and critical thinking

NMIE coNvergent produc tion of
seManti
Imphications tchoosing the best word)

¢ Intelligence consists of 120 thinking abilities that are a combination of uperations such as comprehending, remem-
bening, and analycing), contents (such as wourds, turnys, and symbols), and products tsuch as single units, groups,
relationships)

¢ Twenty-six of these tactors are especially relevant to success in school

o Indnidual differences in these facturs can be assessed with the SOI-LA tests and improved with specitically designed
SOl materials

All students and adults

Students use materials sunie three dimensionall prescibed tor then based on @ diagnostic test Cumputer software gives
analyses and prescriptions

Vartes, but can be 30-minute lessons twice a week until abilities are developed on post-assessment
SOI Institute

343 Richmond Street
tl Segundo, CA 90245
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FIGURE 2
SOI Ak:lities to Basic Learning Skills
Through Curriculum to Critical Thinking

READING: SOI FOUNDATIONAL ABILITIES

VISUAL CLOSURE (CFU)
VISUAL CONCEPTUALIZATION (CrC)
VISUAL DISCRIMINATION (EFU)
IUDGING SIMILARITY OF CONCEPTS (EFC)
VISUAL ATTENDING (MSU-V)
VISUAL SEQUENCING (MSS-V)

0—?-4{—- FIGURAL METHODS
cﬁ: . SYMBOLIC METHODS

SEMANTIC METHODS

BASIC READING

READING: SOI INTERMEDIATE ABILITIES
VOCABULARY (CMU)
COMPREHENSION OF VERBAL REIATIONS (CMR)
COMPREHENSION OF EXTENDED INFORMATION (CMS)
VISUAL MEMORY FOR DETAILS (MFU)
SPEED OF WORD RECOGNITION (NST)

ACCOMPLISHED READING

NISSID0Nd GIOM —
SI¥Y IDVADNY1—
SAANLS VIDOS

READING: SO ADVANCED ABILITIES
COMPREHENDING SEMANTIC INTERRELATIONS (CMS)
EVALUATING SEMANTIC INTERRELATIONS (EMS)
PRODUCING SEMANTIC SYSTEMS (NMS)
INVENTING SEMANTIC SYSTEMS (DMS)
COMPREHENDING VERBAL TRANSFORMATIONS (CMT)
DISCRIMINATING VERBAL TRANSFORMATIONS (EMT}
PRODUCING VERBAL TRANSFORMATIONS (NMT)
DESIGNING VERBAL TRANSFORMATIONS (DMT)
COMPREHENDING SEMANTIC IMPLICATIONS (CM1)
JUDGING SEMANTIC CONSEQUENCES (EMD)
PRODUCING SEMANTIC IMPLICATIONS (NMI)
DERIVING NOVEL SEMANTIC CONSE QUENCES (DM

CRITICAL THINKING: SEMANTIC

ANALYTIC REASONING (CRITICISM, TEXT ANALYSIS)

IMNFLRENTIAL REASONING (FORENSICS)
DEDUCTIVE REASONING (VERBAL LOGIC)
INDUCTIVE REASONING (HYPOTHESES GENERATION) i i‘
LECISION MAKING (PRACTICAL JUDGMENT — -
| Copynight 1962 SOl Institute ’ CAL) ‘
| o .
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FIGURE 3

SOI Abilities to Basic Learning Skills

Through Curriculum to Critical Thinking

ARITHMETIC: SOl FOUNDATIONAL ABILITIES

COMPREHENSION OF NUMERICAL PROGRESSIONS (CSS)
SELECTING CORRECT NUMERICAL PROCESSES (ESS)

APPLICATION OF NUMERICAL FACTS (NSS)

AUDITORY ATTENDING AND CONCENTRATION (MSU-A)

AUDITORY SEQUENCING (MSS-8)

CONCEPTUALIZING ARITHMETIC PRCICESSES (ESC)

MATHEMATICS: SOI ABILITIES

ARITHMETIC

CONSTANCY OF OBJECTS IN SPACE (CFS)

SPATIAL CONSERVATION (CFT)

COMPREHENSION OF ABSTRACT RELATIONS (CSR)'—

INFERENTIAL MEMORY (MSh

>

FORMAL REASONING AND LOGIC (NSh

SOt ADVANCED SYMBO!IC ABILITIES

COMPREHENDING SYMBOLIC INTERRELATIONS (CSS)
EVALUATING SYMBOLIC INTERRELATIONS (ESS)
PROBLEM SOLUTIONS OF SYMBOLIC SYSTEMS (NSS)

MATHEMATICS

|
a)

VXEBETIV -

g
4
m
-y
z2

ADVAILIT ¥ILNIWOD —-

1
o
I
>
Z
S
3
2
Z
&

MANIPULATIVES
ROTE SKILLS
PAPER/PENCIL

INVENTING SYMBOLIC SYSTEMS (DSS)

COMPREHENDING NOTATIONAL TRANSFORMATIONS (CST)
DISCRIMINATING NOTATIONAL TRANSFORMATIONS (EST)
PROVUCING NOTATIONAL TRANSFORMATIONS (NST)

DES.GNING NOTATIONAL TRANSFORMATIONS (DST)

COMPREHENDING SYMBOLIC IMPLICATIONS (CSH)

JUDGING SYMBOLIC CONSEQUENCES (ESD
PRODUCING SYMBOLIC IMPLICATIONS (NSl)

DERIVING NOVEL SYMBOLIC CONSEQUENCES (DSl

JUGGING SYMBOLIC DETAILS (ESU)

CRITICAL THINKING: SYMBOLIC

ANALYTIC REASONING (SYMBOLIC TRANSLATION)

INFERENTIAL REASONING (PROBLEM SOLVING, DEBUGGING)
DEDUCTIVE REASONING (SYMBOLIC LOGIC, NOTAT'ONAL LANGUAGE)

DECISION MAKING (PROGRAM DESIGM)

Copyright 1962 SO! Institute
)
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FIGURE 4
Developmental Aspects of Presenting Critical Thinking Abilities
SOI TEACHING
SUBJECT MATTER REASONING ABILITY MODULES GRADE

* apguage Arts/Reading Basic
Concept formation CFC Primary
Differentiating concepts EFC Primary
Comprehend*ng verba! relations CMR Primary
Comprehending verbal systems CMS Elementary

Enrichment

Memory for imphed meanings MMI Elem.-H.S.
Judgiryg verbal imphications EMI Elem.-H.S.
Problem solving NST All
Interpreting verbal meanings NMR H.S.
Using analogical ideas NMI Elem.-H S.
Creative writing DMU Al
Creative interpretation DMT High School
Creative grammatics DMS Elem.-H.S.

Arithmetic, Mathematics, Basic

Science Preparation Comprehending space CFS All
Conserving abstracts in spatial perspectives CFT All
Deductionformal logic NSI Elem.-H.S.
Inductive reasoning ESS tlem.-H.S.
Decision making ESC All

Enrichment

Discriminating notaticng! transforraations EST High School
Producing notational tansformations DST High School
Compreiending inferences CMI High School
judgiisg symbolic results ESI High Schoo!
Producing symbolic implications NSI High School
Creatsve consequences DSt High School

verbal (semantic) ntelligence. Figure 2 defines specific
kinds of thinking ab‘lities.

Just as IQ tests are global and nonspecific, a general,
unspecified critical thinking program does not pruvide in-
formation as to kinds of thinking or their requisites. For
this reason we need a roadmap for teaching higher-level
thinking abilities and an assessment method to chart diag-
nostically where students are and where we have taken
them.

Figure 3 lists the sequence of abilities required for
bring'ng students to critical thinking competency, which
builds on arithmetic and mathemaucs knowledge. Once
students have mastered the foundauonal abilities necessary
for learning basic arithmetic, they can perfcrm successfully
in maihematics provided they have also developed the in-
termediate spatial abulities. Figure 3 lists the kinds of think-
ing abiliies students need for competency in computer lit-
eracy, algebra, mechanical drawing, and geomeiry By

mastering the contents of these disciplines, students are
prepared to develop the abulities necessary for critical
thinking. analytic reasoning, inferential reasoning, deduc-
tive and inductive reasoning, and decision making At this
stage, content is symbolic and notational and sometimes
figural-spatial

A Plan for A Critical Thinking Curriculum

There are differences between critical thinking abili-
ties and learning abilities and between the kinds of critical
thinking abilities required for a verbal curriculum and a
quantitative curriculum. There 2re also developmental dif-
ferences in the sequence and levels of difficulty of those
abilities. The developmental aspects of presenting critical
thinking abilities are shown in Figure 4

Educators are always faced with choosing the kind of
progam best suited to the needs of their students and
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their budgets This brief description of the Structure of In-
tellect attempts to show the complexity of critical thinking
abilities and the importance of separating verbal and quan-
titative preparation. SOI allows us to start even our young-
est students on the ladder of developing higher-level rea-
soning and critical thinking abilities. More importantly,
because SOI assessments are teacher-group administered,
they allow zdmunistrators to evaluate the effectiveness of
any change in the curriculum by providing assessment in
formation both before and after the change has been made

The negative aspect uf using SOI assessments and ma-
tenals concerns their comprehensiveness. To use SOI re-
quires training and retraimng: (1) teachers need training
in diagnostic procedures, and (2) SOi materials require
specific methudolugy Educaturs huld many notions about
the immutability of intelligence. Retraining requires, at the
least, a two-day staff development seminar.

The advantage of using SOI 1s that it defines 90 think-
ing abiliues ranging from the basic foundational level to ad
vanced higher-order thinking abilities The greatest pay-off

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHIN
- ¢ - M 3 - .

G THINKING

15 increased academue achievement as measured by stand-
ardized achievement tests. SOI 15 cumplex and at the same
time precise. It 1s this very precise clanty that makes it
such a powerful tool for education.
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Instrumental

There is nu curriculum develupment without staff
development
—Frances Link

mproving the overall cognitive performance of the low-

achieving adolescent demands a broad scale strategy of

intervention that focuses not on any specific skills or
subject, but rather on the process of learning itself. Instru-
mental Enrichment is such a program. a direct and focused
attack on those mental processes which, (hrough absence,
fragility, or inefficiency, are to blame for poor intellectual ur
academic performance

The core of the Instrumental Enrichment program—
which was developed by Reuven Feuerstein, an Israeli clin-
ical psychologist—is a three-year series of prublem-solving
tasks and exercises that are grouped in 14 areas of specific
cognitive development They are called instruments rather
than lessons because in themselves they are ~irtually free
of specific subject matter. Each instrument’s true goal is not
the learner’s acquisition of information but the develup-
ment, refinement, and crystallization of those functions
prerequisite to effective thinking (see Figure 1, p. 194). In
terms of behavior, Instrumental Enrichment’s ultimate aim
is to transform retarded performers, to alter their charac
reristically passive and dependent cognitive style to that of
active, self-motivated, independent thinkers

The Instrumaents

The instruments provide sufficient material fur une
period lessons given two to five days a week. Althuugh a
three-year sequence is recommended, the program may

Enrichment

Frances R. Link

be implemented in twu jears, denending on the class cur-
ricuium and students’ needs. Instrumental Enrichment 1s
intended not to replace traditional content areas, but as a
supplement to help students get the most out of all oppor-
tunities to learn and grow, and to make bridges to all sub-
ject areas.

In the first-year curriculum students use the following
instruments:

Organization of Dots—helps students find the rela-
tivnships—shapes, figures, and other attribuies—among a
iield of douts, much the way une picks yut constellations 1n
the night sky. In this way they begin develuping strategies
for linking perceived events into a system yielding compre-
hensible informatiun that can be a basis for understanding
and logical response.

Orientation in Space I—promotes :he creation of spe-
cific strategies fur differentiating frames of reference 1n
space, such as left, right, front, and back.

Comparison—fosters precise perception, the ability
tu discriminate by attribite (equal,unequal, similar,dis-
similar), and the judgment necessary to identify and evalu-
ate similarities and differences.

Analytic Perception—addresses the ability to analyze
cumpunent parts in order te find how they relate to each
uther as well as huw they contribute to the uverall character
of the whole they compose.

In the second-year curriculum, students use these
instruments:

Categorization—helps students learn the underlying
principles and strategies for creating conceptual sets and
categories, a vital prerequisite for higher mental
processing

Q

" ERIC

Aruitoxt provided by Eic:

ey, o

135




ERI

Aruitoxt provided by Eic:

194

FIGURE 1
Instrumental Enrichment Cognitive Functions

l. GATHERING ALL THE INFORMATION WE NEED (INPUT)

1. Using our senses {listening, seeing, smelling, tasting, touching,
feeling) to gather clear and complete information (clear per-
ception)

2. Usmng a system or plan so that we do not skip or miss some-
thing unportant or repeat ourselves {systematic exploration).

3. Giving the thing we gather through our senses and our expe-
rience a name so that we can remember it more clearly 2 1d
talk about 1t (labeling).

4 Describing things and events in terms of v here and when they
occur {temporal and spatial referents).

5. Deciding on the characteristics of a thing or event that always
stays the same, even when changes take place (conservation,
constancy, and object permanence).

6 Organizing the information we gather by considering more
than one thing at a time (using two sources of information).

7. Being precise and accurate when it matters (need for preci-
sion).

. USING THE INFORMATION WE HAVE GATHERED

(ELABORATION)

1. Defining the problem, what we are being asked to do, and
what we must figure out (analyzing disequilibiium)

2. Using only that part of the inforination we have gathered that
1s relevant, that is, that apples to the problem and ignoring
the rest {relevance).

3 Having a good picture in our mind of what we are looking for
or what we must do (interiorization).

4. 'Aaking a plan that will include the steps we need tu take to
reach our goal (plarning behavior).

5 Rememberirig and keeping in mind the various pieces of in-
formation we need (broadening our mental field).

6. Looking for the relationship by which separate objects, events,
and experiences can be tied together (projeciirg relation-
ships).

7. Comparing objects and experiences to others to see what s
similar and what is different (comparative behavior,.

8 Finding the class or set to which the new object or experience
belongs (categonization).

9 Thinking about different possibilities and figuring out whee
would happen if we were to choose one or another (hypo-
thetical thinking).

10 Using logic to prove things and to defend our opinion (logical
evidence).

M EXPRESSING THE SOLUTION TO A PROBLEM (OUTPUT)

1. Being clear and precise in our language to be sure that there
is no question as to what the answer 1s. Putting ourselves into
the ’shoes’’ of the listener to be sure that our answers will be
understood {overcoming egocentric communication).

2. Thinking things through before we answer instead of imme-
diately trying to answer and making a mistake, and then trying
again (overcoming trial and error).

3 Counting to ten (at least) so that we do not say or dc something
we will be sorry for fater (restraining impulsive behavior).

4. Not fretting or panicking if for some reason we cannot answer
a question even though we “know’’ the answer. Leaving the
qu~stion for a little while and <hen, when we return to it, using
a strategy to help us find the answer (overcoming blocking).

Instructions—emphasizes the use of language 4as 4
system for both encoding and decoding operational pro

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING
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cesses on levels of varying complexitv: Exercises focus on
critiquing instruction, rewriting instructions to supply
missing relevant data, ard creating instructions and direc-
tions for others to foliow.

Temporal Relations—addresses chronological time,
biolugical time, ard other temporal relativns. Stadents
learn to isolate the factors involved in evaluating or predict-
ing outcomes—time, distance velocity—and to find the in-
terrelationships among those factors.

Numerical Progressions—promotes the ability to per-
ceive and understand principles and formulas manifested
in numerical patterns.

Famuly Relations—promotes understanding of how in-
dividual roles in hierarchical organizations define the net-
work of relationships that are encountered in daily lite and
work.

lllustrations—encourages spontaneous awateness
that a problem exists, analysis of why it exists, and projec-
tion of cause-and-effect relationships.

In the third-year curriculum. students are introduced
to four instruments:

Transitive Relations and Syllogisms—foster higher-
level abstract and inferential thought. Transitive Relations
deals with drawing inferences from relationships that can
be described in terms of “‘greater than,” “equal to,” or “less
than.” Syllogisms deals with formal propositional logic and
aims at promoting inferential thinking based on local evi-
dence. Students learn to critique analytic premises and
propositions.

Representational Stencil Design—requires students
tu analyze a complex figure, idenufy its components, and
then recreate the whole mentally in color, shape, size, and
orientation.

Orientation in Space I[I—complements earlier instru-
ments by exiending students’ understanding of relative po-
sitions from a personal orientation to the stable external
system represented by the points of the compass.

Mediated learning experience may be viewed as the
means by which nascent, elementary cognitive sets and
habits are transformed into the bases for effective thinking.
Consequer tly, the earlier and tlie more children are sub-
jected to mediated learning experience, the greater will be
their capacity to effiviently perceive, understand, and re-
spond to information and stimulatiun in and out of schocl.

Teacher Training

Whatever the particular focus ¢f an instrument, its
larger purpuse is always the further development of stu-
dents’ conscivus thought processes and their discovery of
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practical applications of those processes in and out of  service annually, plus on-the-jocb use of exercises in the

school. In this effort, teachers nlay ihe crucial role as me-  classroom, if possible, while training 1s in process. Train-

diating agents. ing programs are custom-designed to fit the inservice
Teacher training involves a minimum of 45 hours of in-  schedules of school systems.

Instrumental Enrichment

Develcpeor: Reuven reuerstein
Goal. To develop thinking and problem-solving abilities 1n order to become an autcnomous learner,
Sample skills. Zlassification,companison, orientation in space, recognizing relationships, following duectiuns, planning, vrganizing,

logical reasoning, inductive and deductive reasoning, synthesizing.

Assumptions: o intelhgence is dynamic (modifiable), not static.
® Cognitive development requires direct intervention over time to build the mental processes for learning to learn.
o Cognitive development requires mediated learning experiences.

Intended audience: Upper elementary, middle, and secondary levels,

Process, Students do paper-and-penci! ‘instruments,” which are introduced by teachers and fulluwed by discussions for insight to
bring about transfer of learning. The teacher ber.omes the mediating agent. The cognitive tasks in the materials of instruction
are not subject-specific but parallel the subject matter Leing taught by the teacher.

Time. Two tc three hours a week (plus bndging to subject matter and life skills) over a two- to three-jear penod.

Available from: Curnculum Development Associates, Inc.

Suite 414, 1211 Connecticut Avenue, N.W.
washington, DC 20036
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Strategic Reasoning

John J. Glade and Howard Citron
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ducators have long realized that major advances 1n

education hegin with sound educational theory that

can be translated into practical, easy-to-implement
instructional methods and naterials. Any effort to improve
students’ thinking and reasoning abilities must necessarily
meet the stringent test of hands-on classroom application,
and can do s only by satisfying key criteria inherent in the
school setting.

The University Urban Schools National Task Force—a
committee of professors, researchers, school superintend-
ents, and curriculum directors—has developed a list of cri-
teria for thinking improvement programs (Anderson,
1983) These are.

1. The program can be taught to teachers in a rela-
tively short time

2 The program has available materials for use by
students.

3 The program provides a balanced approach to the
treatment of content and mental operations or processes

4. The program can be integrated into the current or-
ganizational framework of schools (that is, courses orga-
nized around subject matters).

S Research evidence exists concerning the effective-
ness of the program in enabling students to reason well

The Strategic Reasoning program satisfies each of
thesc criteria It is designed for use with students from the
4th grade through community college level, and can be
used in English, reading, math, social studies, and science

wourses. For any given population of students, appropriate
instructional levels are identified and assigned.

Program Goals

Strategic Reasoning is a cognitive skills program for
teaching students the fundamental thinking skills, reason-
ing abiliues, and problem-solving techmques for function-
ing effectively in and out of school. Students learn how to
process, analyze, and create information that helps them
make sense of the world, solve problems of all kinds; and
meet their personal life goals. The program has four spe-
cific goals:

1 Build students’ metacognitive awareness of their
fundamental thinking skills and reasoning abilities, which
can be applied and transferred to all areas of learning and
problem solving.

2. Improve students’ ability to use their fundamental
thinking skills for critical thinking and higher-order prob-
lem solving.

3 Increase students’ ability to verbalize their thinking
by stating reasons, explanations, arguments, and questions.

4. Develop students’ ability to consciously apply and
transfer their natural thinking skills to nonacademic (1Q-
type) material, interdisciplinary subject matters, and real-
life problem solving.

Strategic Reasoning addresses the needs of teachers,
as well. The program contains all student and teacher ma-
terials required to fulfill the above instructional goals; no
teacher-developed materials are necessary. Further, the
teacher materials are designed so that extensive teacher
training is not needed. However, an experienced cadre of
cunsultants 15 available to provide staff development when
desired.

Q
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Program Philosophy

The program is based on the hypothesis that deliber-
ate cognitive development can be taught to all students
within the regular classroom Its methodology for fulfilling
thiz goal 1s grounded 1n the theoretical and practical re-
search of Albert Upton, Profesuur Emenitus of Whituer Col-
lege. Upton’s work has shown that through formalized ed-
ucation, trairing, and exercise in the performance of six
fundamental thinking skills—with emphasis on the verbal-
1zation of thinking processes—students can become better
learners, reasoners, and problem solvers In addition, stu-
dents car learn to generalize the performance of their
thinking skills. to transfer their thinking skills to any situa-
tion involving intellectual functioning, including academic
subject areas and real-life behavior (Upton, 1961, Upton and
Samson, 1963, Lrunelle, 1967).

A major strength of the Upton methodology lies in its
linking of several discrete, successful cognitive develop-
ment strategies, various elements of the approach are sup
ported by the work of Gordun (1961), Inhelder and Piaget
(1958), Levi (1965), and Osborn (1963) Whimbey (1975,
1980) has confirmed the importance of students’ conscious
verbalization of their thinking processes

Upton’s Research

For over .0 vears, Upton researched the role of con-
sc ous thinhing 1n learning tasks involving information pro-
cessing, language comprehension and usage, problem solv-
ing, and creauvity He focused on how individuals
consciously used their minds 1n performing these tasks.
This research produced two main findings (Upton, 1961).

1. There are six primary, natural thinking skills that
underlie performance of learning, reasoning, and problem
solving.

2. although everyone has the capacity to perform
these six thinking skills, the ability to use them produc-
uvely depends on experience and training

In 1960 Upton designed a thinking improvement
course that came to be called "Graded Exercises 1n Analy-
s1s.” The course objectives were to make students aware
that they use a basic set of six thinking skills when they
think; 1mprove their ability to use these skills, enhance
their verbalizauon of therr thinking processes, and n-
crease their ability to use the skills as a model for process-
ing information and solving problems

Upton and lus graduate student assistants taught ths
course to 280 college freshmen over an eight-month per-
iod using a standardized intelligence test as the pre- and
post-measure of students’ overall thinking ability The re-
sults shcwed that the average IQ score increased by 10.5

points, with some students gaining 20 points and one gain-
ing 32 points (Hechinger, 1960). As Upton cxplains:

[The approach] teaches th.2 relationship between “words and
thungs It applies the scientific method to language and commu-
nication and thereby to thinking and understanding . We don't
know whether native intelligence”™ may be increased, because
we don't know what 1t 1s, but we can train people to solve prob-
lems they could not solve before

The Six Thinking Skills

The results obtained from the 'Graded Exercises in
Analysts’ course revealed that instruction and practice in
six fundamental thinking skills result in ov.rall improve-
ments 1n mental performance The six thinking skills Upton
isolated are:

1. Thing-Muking—perceving and mentally identify-
ing things through word names, symbols, or mental im-
ages. For example. idenufying that a structure in which you
sture money 15 called a bank but that there 1s also a thing
dentified as a river bank, or that a skull-and-crossbones
symbolizes danger. This skill 1s the basis for vocabulary de-
velupment, context inferencing, and all communication be-
cause it embudies word-reterence, knowledge, perception,
and association.

2. Qualification—analyzing the characteristics of
things. For example: analyzing that a certain pen is six
inches long, cylindrical, smooth, easily held, and produces
blue ink, characterizing the United States as democratic,
civilized, large, and powerful. The better we describe the
characteristics of things, the better we comprehend them,
fit them to purposes, compare and contrast them with
other things, and creatively change or improve them

3. Classification—organizing things into groups ac-
cording to shared characteristics. For example classifying a
pen with a pencil, typewriter, and word processor as writ-
ing instruments; grouping the United States with England
and France as Western nations, organizing specific state-
ments under a general idea or heading The better we clas-
sify, the better we organize any set of data, form general
concepts, and perform such reasoning as sllogistic logic

4. Structure Analysis—analyzing and creating part-
whole reiationships. For example. analyzing that a chair is a
structure physically composed of and defined by a seat,
back, two arms, and four legs, that a dry cell has chambers,
a zinc electrode, and a copper electrode; that an essay can
be created by arranging individual paragraphs Compe-
iently analyzing and creating part-whole relationships un-
derlie our comprehension of the composition and struc-
ture of things, reveal key ingredients, and build spatial
reasoning skill.

5. Operation Analysis—sequencing things, events, or
thoughts into a logical order. For example ordering people
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from tallest to shortest, arranging cniteria from most 1m-
purtant tu least important, completiny « tmehine, planning
the steps for an experiment ur sulving a prublem. The more
logically we order things, the better we comprehend senal
relauonships of all types, fullow the steps of any process,
identify cause-effect relationships, and make plans and pre-
dictions.

6. Seeing Analogies—recognizing similar relation-
ships. For example: recognizing that a writer uses a pen as
an artist uses a paintbrush, that Vietnam was to the United
States what Angola was to Cuba, that the structure of an
atom 15 stmilar to the structure of an egg. This skill is the
applicauon of the information produced by all of the other
thinking skalls. It provides the basis £or prublem-sulving 10-
sight when we recognize similar problems, for compre-
hending metaphors when we recogmze the analogy being
expressed, and for understanding the mathematical con-
cepts of ratio and proportion.

These six thinking slalls are fundamental elements of
all learning, reasoning, and problem solving, regardless of
content. ' Poor  thinkers perform these skills weakly,

guoud’ thinkers perform them well. "Poor’” thinkers du
nut know huow to apply the skills w different subject areas,
“goud’” thinkers do so consciously

The Stages of Strategic Reasoning

Strategic Reasuning incoipurates Upton's methudol-
ogy 1ntv a furmal, easy-tu-implement classrovm prog. am.
Specifically, Strategic Reasoning includes four stages of

DEVELOPING MINDS,
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thinking improvement instruction (Figure 1) Each stage
represents a central objective essential to improving stu-
dents' cognitive functioning. Most important, each stage
has a cuomplete set of student and teacher materials re-
quired for fulfilling its objective, no additional materials
are needed

Stage 1

Objective. To build students’ metaccgnitive abilities by
develuping their knowledge of the six fundamental think-
ing skills and how they use these skills to communicate,
learn, reason, and solve problems.

The focus in this stage is on making students aware
that their thinking involves systematically using the six
basic thinking skills and that they can learn to become bet-
ter thinkers. Instruction involves using the following mate-
rials and strategies.

Components and Strategies. Instructional materials
consist of an eight-lesson multimedia kit entitled /ntroduc-
ing Thinking Skills and an accompanying Thinking Skills
Poster Set. Each lesson is designed to take approximately
one class period, with supplemental activities included for
teachers wishing to expand their instruction. Throughout
the eight lessons, the teacher guides students to an aware-
ness of their possession and use of the six basic thinking
skills. Students explore examples of how they use these
skills in their everyday thinking, and the teacher outlines
metacognitive strategies needed to use the skills most ef-
fectively

STAGE 1 STAGE 2
Introducuon to Nonacademic
Thinksng Skills Thinking Skill
. Development

Introducing Student Skillbook
Thinking Skills Level (Easy, Medium,
Kit and Duffrcult)
Thinking Skills Teacher’s Guide to
Poster Set Student Skillbook
Level (Easy, Medum,
and Difficult)

FIGURE 1
The Four Instructional Siages of the
Strategic Reasoning™ Program

STAGE 3 STAGE 4
Transfer of Application of
Thinking Skills to Thinking Skills
Academic Study to Real-Life
Problem Solving
One of Artifact Reading
Student Skillbook Toward Conscious
Levels 3-7 Comprehension
Teacher's Guide to Kit
to that
Skillbook
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FIGURE 2
A Sample of Nonacademic Exercises

APPLIED to non-academic material, improving conceptual proficiency
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The "Teacher’s Manual for this kit includes all lesson
plans needed to complete this stage All acuvities are
teacher directed, with whole-class participation, brief in
duration, inductive/exploratory in nature, oriented around
group discussion, and designed to accommodate students
of all ability levels and to draw on the creative thinking tal-
ents of students and teachers alike.

Stage 2

Objective To increase the level of students’ cognitive
proficiency through structured training in the performance
of each of the six fundamental rhinking skills as a tool for
communication, learning, reasoning, and problem solving.

The focus is on improving students’ abulity to perform
each of the six thinking skills while processing and solving
a structured set of nonacademic, 1Q-type €xercises.

Components ana Strategies Students first study a
skillbook entitled EASY and later progress to skillbooks
MEDIUM and DIFFICULT. There is a detailed Teacher’s
Guide, including an expanded solution key, for each skull-
book. Each student skillbook requires about six to ten
hours of classroom time. In each skillbook, students solve
approximately 100 carefully sequenced, nonacademic €x-
ercises, such as the samples in Figure 2. Through individ-
ual work and teacher-guided group discussion, students
progressively improve their ability to use each of the six
thinking skills when interpreting information and solving
problems.

An oral group discussion of all exercises is a key ele-
ment in this thinking improvement process for several rea-
sons. First, the results of Upton's work indicate that stu-
dents think better and more clearly when they put their
thinking into spoken words Second, many of the exercises
are divergent in nature, allowing for more than one correct

answer. Group discussion allows students tc share their
personal thinking and reasoning with one another. Third,
students often learn more about problem-solving styles and
strategies from their peers than from the teacher. Finally,
when a student's answer is incorrect, asking that student to
explain his or her reasoning will often result in “hearing”
the mistake in thinking and lead to a self-correcting solu-
tion.

Strategic Reasoning embodies an innovative instruc-
uonal feature within the expanded solution key of the
Teacher’s Guide. Unlike most answer keys, this guide pro-
vides the teacher not only with the correct or most appro-
priate answer to a given €xercise, but also with the follow-
ing teacher aids:

® The specific thinking skill(s) required to solve any
exercise.

® The reasoning supporting the correct answer

@ Possible alternative answers, both correct and in-
correct.

@ The reasoning supporting or refuting those an-
SWErs.

® The reason why one answer s more appropriate
than others.

® Ideas for expanding the exercise

The sample in Figure 3 (p 200) 1s an excerpt from the
expanded solution key.

Stage 3

Objective. To develop students’ ability to consciously
transfer and apply their thinking skills to learning, compre-
hending, analyzing, communicating about, and solving
probleins with academic material

Because conscious application and transfer of thinking
skills to academic study do not seem to be intuitive or au-
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FIGURE 3
Sample From the Expanded Solution Key

To academic curriculum to increase content mastery
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1) aite 2) down 3) mtter ideas in the abovy stelements

tuomatic 1n many cases, and because it 15 typically unrealss
tic to rely on the teacher to develop necessary materials,
Strategic Reasoning includes a series uf exercises drawn
from a variety uf academic disciplines. These exercises 11
tegrate st dents’ mastery of academic cuntent with therr
thinking improvement. Transfer 15 concretely addressed
and successively applied to increasingly complex material.
The sample exercuises 1n Figure 4 shuw three different aca-
demic disciplines to which the Seeing Analogies thinking
skill is applied.

Components and Strategres. This stage entails about
15-20 classroum per tods. Students study an appropriate ac-

ademic skillb ok determined b; their grade reading level.
There ure seven skillbooks, numbered from Level 3
through Level 9, with corresponding Teacher's Guides.
Each skillbook contains five units of academic content-
based thinking improvement instruction. Each unit consists
of a short reading selection followed by a set of exercises
called “Logic and Cuomprehension.” The reading selections
have bzen carefully chosen to represent diverse subject
areas. The "Logic and Comprehension’ exercises are
thinking skills exercises and problems designed to build
students’ ability to master the informatiun presented in the
selections. Through completing these units, the goal of

FIGURE 4
Sample Applications of the Seeing Analogies Thinking Skill

11.

7

a

Which drawing (a, b, or ¢) goes in the blank space?

BEST COPY AVAILAZLE

s

b c




STRATEGIC REASONING

transfer:1.ag thinking ability -om nunacademic to academic
material 1s achieved Transfer becomes conscious and nat-
ural.

Stage 4

Objective. To 1mprouve saudents” ability to cunscivusly
apply and transfcr their thinking skills tu analy 21ng, com-
prehending, communicatirg about, and solving problems
involving real-life siuations

The ulumate. role of all education 15 to 1mprove the
quality of an wdividual’s hife, that 15, to make that indiid-
ual successful 1n the real world and not erely able to sui-
vive. Strategic Reasumng ensures that students are pro-
vided v.ith formal instruction in the conscious application
and transfer of thinking ability to everyday problems Thus,
Stage + 15 the culmination of the cognitive iImprovement ac-
comphished during the preceding three instructional
stages.

This ctage involves the use of une of the two mulume-
dia instructional kits outlined below. Each kit presents 4
major soudl ur emotivndl problem and indludes important
concepts that challenge students lives every day.

Components Kit #1—"2087 AD. (Theme Identity ).
We all expzrience sume luss of 1dentity 1n a world that
treats the individual as a computer entry, we are known by

201

our sucal security numbers, student ID’s, and so un We
talk tu and are instructed by machines. We struggle for per-
sonality in a world increasingly impersonal in nature

Kit #2—"Bug Off” (Theme: xivalry). Rivalry affects all
of our actions in school, on the job, and in our social lives.
It 15 a concept that 1s built intv our world system and that
we must deal with effectively o successfully achieve our
life goals.

Strategies Each of these kits is a multimedia, whole-
class learning experience. They give students the chance to
use their thinking skills in persondi, unstructured, real-i.1':
situations. In each case, a real-life s.tuation is dramatized
un audivtipe and through a collection of "arufacts” (let-
ters, photus, personal notes, and so on).

Students start by listening tu the audivtape and exam-
iming the arufacts 1n vrder tu discern and 1dentfy the prob-
lem represented and the features of that problem. Then,
through a set of teacher prompts and questions included in
the Teach:r's Guide to the kit, students apply their thinking
skills tu analyz:ng the prublem, interpreting the informa-
tivn presented, drawing on persunal experiences, and sug-
goting potential solutions to the problem. Throughout, the
students must verbalize the thinking skills they are using tu
ensure that thinking has nuw truly become a censcious,
controllable talent.

Qualification (description)
Classification (organization)

Structure Analysis (part-whole relaticns)
Operation Analysis (sequencing)

Seeing Analogies

Assumptions
Intended audience All types of students from the 4th grade up
to hife applications

Time. One peniod per week

innovative Sciences, Inc

Park Jquare Station

PO Box 15129
Stamford, C1 06901-0129

Available from:

Strategic Reasoning

Developer John Glade, based on Albert Upton’s “Design for Thinking” model
Goal Teach the conscious thinking skills students must have to function effectively in schoo! and in real life
Skills Thing-making (identification)

o Six thinking skills form the fundamental core of all thinking and problem solving
& [nstruction in the six thinking skills impreves both school and real-life performance and success.
¢ Thinking instruction must be integrated with, not sepa..ted from, regular classroom learning.

Process Students du group activities and paper-and-pencil exercises. Teachers lead discussions of problemi-sulviny, processes and
rationales. Program materials provide for transit. . from developmental 1Q-ty pe exercises tu subject-matter exeruises, then
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Field Effectiveness Data

The effectiveness of the Strategic Reasuning program
has been demonstrated by a wealth of test data such as the
following:

® Orin Glick (1975), Director of Program Evaluation
for the Franklin Pierce Schools in Ticoma, Washington, re-
ports that nine of ren instructional groups scorzd gains in
IQ, measured by the verbal and nonverbal intelligence sub
tests of the Short Form Test of Academic Aptitude

© Barbara Spear and others (1977) report that an Or
ange Coast College studen. population having IQ’s lower
than 94 increased their scores on the Peabody Individual
Achievement Test.

® In a study bv Raul Besteiro (1980), Superintendent
¢ the Brownsville Independent School District 1n Texas,
below-average junior high students achieved a mean gain
five times that expected on the SRA Achievement Series in
Reading.

® [aura D. Harckham (1979), independent evaluator
for the New Rochelle School District in New York, has con-
ducted a longitudinal study assessing the effectiveness of
continued study by the same students over three successive
school vears. Below-average 7th grade students who suc-
cessively studied the system 1n 7th, 8th, and 9th gride
a~hieved mean gains two and one-half times those ex-
pected for that period on the lowa sub-tests in both vocab-
ulary and comprehension.

@ [n Tulsa, Oklahuma, Superintendent Larr; zenke
and Larry Alexander (1984) report that 251 regular 6th
graders increased on average from the 32nd to 40th per-
centile in Growth Scale Value and from 95 to 99 in Intelli-
gence Quotient, as measured by the Educational Abilities
Series of the SRA Test Battery. In a separate Chapter I pro-
gram, 287 jumour high students achieved 1n two and a half
instructional months mean gains on the Gates MacGinitie
Reading Test of five months in Vocabulary, seven months in
Comprehension, and seven months 1n Total Score

Mastering Thinking

Strategic Reasoning satisfies each of the five criteria for
thinking improvement programs identified by the Univer-
sity Urban Schouls National Tash Foree It requires muniaal
staff development, supplies all of the student and teacher
materials needed to provide the full scope of thinking im-
provement instruction, effectively links nonacademic think-
ing improvement with the direct transfer of thinking to ac
ademic and real-life content, 15 eastly implemented within
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regular school courses, by regular subject area teachers,
and has a proven history of thinking improvement gains.

Through the careful, guided instruction 1n thinking
provided in the cognitive exercises of Strategic Reasoning,
students will strain their mental muscles in much the same
way that weightlifters and runners strain their muscles to
improve their performance. What mught this increased
strength do for students? Evidence indicates that when stu-
dents master the methods of thinking, they develop greater
self-confidence and a better self-image. Al. , they are mo-
tivated to apply themselves to learning and solving prob-
iems 1n all areas, and they become more successful at both.
Finally, they discover thut virtually any subject area, prob-
lem, or goal can be mastered with success.
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The CoRT Thinking Program

Edward de Bono

Creativity involves breaking out of established pat-
terns in order 1o look at things in a different way
—Edward de Bono

major trend may be developing in education toward
A[he direct teaching of thinking as a skill I intend in
this article to answer two basic questions related
to this trend. First, what is thinking? And second, how can
we teach thinking directly? My answers spring from 16
years of experience in the field During this time 1 devel-
oped ar instructional pregram on thinking skills that is
now used by several million schoolchildren in many differ-
ent countries and cultures.

Of course, some educatcis believe that thinking is
simply a matter of innate intelligence. Two corollaries fol-
low from this belief 1) we do not have to do anything spe-
cific to help highly intelligent individuals learn how to
think, and 2) there is little we can do to help less intelagent
individuals learn how to think Thus those who hold this
belief rest content Yet many highly intelligent individuals
often seem to be rather ineffective thinkers. Such people
are often good at reacuve thinking and puzzle solving—but
less able to think about topics that require a broader view
They may show cleverness, but not wisdom

I prefer to see the relationship between intelligence
and thinking as similar to the relationship between a car
and its driver Engineering determu.cs the innate potential
of the car, but the skill with which the car is driven must be
learned and practiced. Thus I would define thinking as “the
operating skill with which intelligence acts upon
experience ”

What, then, is the relationship of information to think-

ing? It secms ubvivus tu me that God can neither think nor
have a sense of humor. Perfect knowledge precludes the
need to move from one arrangement of knowledge to a bet-
ter one Thus perfect knowledge makes thinking unneces-
sary. Nonetheless, educators often seem to believe that we
can attain such perfect knowledge. However, even if it were
possible to absorb perfect knowledge about the past, we
«dn only have very partial knowledge about the future. Yet,
a5 soon as & youngster Jeaves school, he or she wil. be op-
erating in the future. Every iniiauve, dec:sion, or plan will
be carried out in the future and thus will reouire thinking,
not just the sorting and re-sorting of knowledge. 1 have
coined the term “operacy”  stand along literacy and nu-
meracy as a primary goal of education. Operacy 1s the skall
of doing things, of making things happen. The type of
thinking that my program (which I will describe later)
teaches is very much concerned with operacy.

In short, informaton is no substitute for thinking, and
thinking is no substitute for infor:nauon. The dilemma 1s
that there is never enough tume to teach all the mformation
that could usefully be taught Yet we may have to reduce the
time we spend teaching information, 1n order to focus n-
stead on the direct teaching of thinking skills.

The relationship between logic and thinking 15 like-
wise not a linear one. The computer world has a saying,
“Garbage in—garbage out.” In other words, even if the
computer is working flawlessly, this will not validate a given
outcome Bad logic makes for bad thinking, but good logic
(like the flawless computer) does not insure good think-

This chapter ongmally appeared 1n Edward de Bono, “The Direct
Teaching of Thinking as a Skdl,” Pbr Delta Kappan 64, 10 (June
1983) 703-708. Reprinted with pernussion




ing Every logician knows that a conclusion is only as good
as the premises Mathematics, lugic (of various sorts),
and—increasingly—data processing are excellent service
tools But the deeper we advance 1nto the compuier age,
the greater the need to emphasize the perceptual side of
thinking, which these tools serve.

Meanwhile, emouions, values, and feelings influence
thinking 1n three stages. We may feel a strong emotion
(e.g, fear, anger, hatred) even before we encounter a situ-
anon. More usually, there 1s a brief period of undirected
perception, unul we recognize the situaton. This receg-
nition triggers emotion, which thereafter channels percep-
tion. The trained thinker should be operating in the third
mode: perception explores the situation as . +oadly as pos-
sible, and, 1n the end, emouions determine the decision.
There 1s no contradiction at all between emotious and
thinking The purpose of thinking 1s to arrange the world
so that our emotions can be apphed 1n a valuable manner.

The relaucnship of percepticn to thinking is, to my
mind, the crucial area In the past, far too many of our ap-
pruiches to thinking (e.g., mathematics, logic) have con-
cerned themselves with the “processing” aspect We are
rather good at processing but poor 1n the perceptual area

What do I mean by perception? Quite simply, the way
our minds rnake sense of the world around us. Language 1s
a reflection of our traditional percept:ons (as distinct from
the moment-to-moment ones) Understanding how percep-
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tion works is not so easy But this 1s a crucial pouit—one
that has a direct effect on the way we teach thinking

Imagine a man holding a small block of wood He re-
leases the wood, and it falls to the ground When he re-
leases it a second time, the wood moves upward This is
strange and mysterious behavior. The third ume he releases
the wood, it remains exactly wheie it is—suspended in
space This is also mysterious behavior. If I were ncw to re-
veal that, in the second instance, the man was standing at
the bottom of a swimming pool then it seems perfectly nat-
ural for the wood to fluat upward. In the third instance, the
man is an astronaut in orbit, thus it is perfectly natural for
the wood to remain suspended, since it is weightiess Be-
havior that seemed strange and unaccountable suddenly
seems normal and logical—once we have dcfined the “uni-
verse” in which it is taking place

The traditional universe of informatior handling is a
“passive” one. We record information th zough marks on
paper or marks on magnetic tape. We car. handle and pro-
cess that information. The marks on the surface of the pa-
per or tape and the information itself do not alter, unless
we alter them.

An “active” system is totally different, here, the infor-
mation actually organizes itself into patterns We human
beings have self-organizing information systems. I first
wrote about them in 1969 in my book, 7.5e Mechanism of
Mind ' 1 showed then how such systems work, and I sug-
gested how the structure of a nerve netwnrk would pro-

CAF: Consider All Factors
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duce such pattern-making effects. My hy pothesis has since
been simulated by cumputer, and the nerve network fuia
tions substantially as 1 had suggestea - In the world of -
formatun handhing, the concept of self-u. ganizing infor-
maton systems 15 now coming to the fure.® Such systems
are quite different from our usual computers.

Once we enter the 'uanerse” of active, self urganizing
systems, then the behaviur of such things as perception and
creativity becomes quite cear. The processes are no lunger
mysicrivus. Just as happened with the block of woud, phe-
numena that seemed tu be unaccountable are suddenly
seen tu be explicable—once we have idenufied the appro-
priate uvniverse.

The funcuon of a self-urganizing system 1s to allow 1n-
cuming expernience to vrgamze iself into patterns We
could ioosely compare these patterns to the streets in a
town. The self-urganizing system 1s inimensely efficient, 1t
allows us to get up 1n the morning, cruss 4 ruad, recugnize
friends, read and write Wathour such a pattern-making and
pattern-using system, we would spend about 2 month just
in crossing a road.

Huwever, the advantages of 4 patterning system are
alsu 1ts disadvantages. “"Puint-to-puint thinking ™ 15 4 good
example. In this kind of thinking, we follow a pattern from
one point to the next—and then follow the dominant pat-
tern from that next puint onward In an experm.ent that 1
conducted juintly with the Inner London Edu .ation Authur-
1ty,* T asked 24 groups uf 11-yedi-ulds to discuss the sugges-
twon that ' bread, fish, and milk should be free.” Althuugh
many of the children came frum deprived backgrounds, 23
uf the 24 groups upposed the 1dea of free bread, fish, and
milk. The puint-tu-puint thinking that led to this stand went
as follows. 1) the shops would be crowded, 2) the buses
guing tu the shups would be crowded, 3) the bus drivers
would demand mure money, +) the drivers would nut get
more muney, and they would go un stnke, 5) uther people
wuuld gu on strike as well, and 6) there would be chavs—
su giving away bread, fish, and nulk 15 a bad idea. Thus can
point-to-point thinking lead us astray, as we miss the forest
while fixating on the trees

However, direct teaching of thinking can uffsec the dis-
advantages of a patterninig system. At the end of a pilot pruy-
ect on the teaching of thinking 1n Venezueian schouls, for
example, we held a press conference. A journalist attending
that conference daimed that all attempis to teach thinking
are really a form of brainwashing 1n western capitalist val-
ues. The journalist happened to be wearing spectacles. So
removed her spectacles and asked what she used them for.
She told me that she used the spectacles in urder to see
things more clearly. I then explained that the perceptual
touls we were teaching in the lessons un tiunking served
the same purpuse. The tools enable youngsters to scan

their expericnees su that they can see things more cearly
and mure broadly A better map of the world 15 the result
These thinkers can sull retamn their original values and
chuices, huwever. Giving spectadles tu nearsighted indinvad-
udls enables them tu see three glasses un d table—contain-
1ing wine, vrange juice, and milk. The individuals sull exer-
uise chuiee as to vhich drink each preiers. In the same way,
vur instructional prugram cuts across cultures and ideulo-
gies The program s used 1n industriahized nations, such as
Canada and Great Britain, and 1n developing nations, such
as Venezuela and Malaysia, it will soon be used in Cuba,
China, and Bulgaria—as well as 1n Catholic Ireland.

My point is that, in terms of perception, we need to
achieve two things. 1) the ability tu see things more clearly
and more broadly and 2) the abiiity to see things differently
(1.€., creativity or “lateral thinking”s). As I have said, per-
ception takes place in an “acuve” information system. Such
svstems alluw experience to vrganize iself into immensely
useful patterns, withuut which life would be impussible
But, as I said abuve, the very advantages of the patterning
system are also its disadvantages. We must overcome these
disadvantages and improve perception 1n (wo ways. 1n
breadth and 1n creatiaty or lateral thinking (both of which
fali under the heading of * change™)

Let me turn nuw to the second question that I pused at
the beginning of this article. How wan we teach thinking as
a skill? Such teaching is going un right now, 1t 15 not tomor-
row’s dream, but today s reality. Millions of children are 1n-
voived. In Venezuela, for example, 106,000 teachers have
been trained to use my program, ind every school child
takes a cuurse in thinking. By law, Venezuelan school-
children 1n every grade must have two hours of direct 1n-
struction per week 1in thinking skills. The contracts uf sume
labur union members 1n Venezuela speafy that therr em-
pluyers must make provisions to teach them thinking skiils.
My prougram 1s alsu 1n use in many other countries—in-
cluding Austraha, the U.S., and Isracl, as well as those na-
tions 1 have mentioned previously:

The program of which I speak is called CoRT. (The ac-
runym stands for Cognitive Research Trust, lucated in Cam-
bridge, England.) I have already vuthined the theoretical
foundation fur the design of this program The lessuns
themselves fucus on the perceptual aspect of thinking The
design of the tools takes g0 account the behavior of self-
organizing patterning systems.

The design criteria for a4 practical instructiondl pro-
gram should include the fullowing clements.

® The prugram should be usable by teachers who rep-
resent 4 wide range of teaching talents, not just by the
lughil, gifted ur the highly quahfied (The 106,000 Venezue
lan teachers were not all geniuses. )
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© The prograni should not require comphicated teach-
er tratming, since 1t 15 difficult o generalize such programs.
(The CORT prugram can be used by teachers with nu spe
cial traiming or with onfy simple training )

® The program should be robust €nvugh tu resist
damage as 1t 15 passed along from trainer to trainer—and
thence from new trainer to teachers and, finally, to pupils.

® The program should employ parallel design so that,
if sume parts of the program are badly taught and other
parts are skipped or later forgotten, what remains 15 usable
and valuable 1n its own night. (This contrasts with hierar
chical design, in which a student must grasp a basic con
vept before moving on tu the nexc coneept layer, failure at
any concept layer in 4 program of thes type makes the
whole system unworkable )

® The prugram shouuld be enjuyable fur buth teachers
and voungsters

® The program should focus un thinking skills that
help a learner t function better 1inhis or her life vutside of
schoul, not merely to becume more proficient at sulving
puzzles or playing games.

Befure considering ways of teachung thinking, we must
confrunt 4 prior question Should thinking be taught in its
uwn right? Certain practicdl considerations affect the an-
swer to this question Fur example, there are no gaps in the
scthouol schedule as it nuw exists Thus 1t seems to make
mure sense to insert thinkmg skills intu an existing subjedt
ared English makes a good hume, because 4 natural syn-
ergy exists between thunking and the expression of thought
in language In addition, the teaching style 15 often more
vpen-ended in Enghish classes than 1n sume other subject
areds However, the COoRT program has been used effec
tnely by saence teachers, by music teachers, and even by
physical education teachers.

Despite these pracucdl considerations, 1 believe that
we should have a specific place 1in the curriculum that 1s set
aside fur the teaching of thinking skalls. Thas formal recog
mtion 15 essentidl so that pupils, teachers, and parents all
recognize that thunking skills are being taught directly. In
time, I would certainly hope that the skills taught 1n the
“thinking lessons ™ would find their ways 1nto such subject
areas as geography, history, sucial studies, and science.
However, the first step is to establish “thinking™ as a subject
1n its own right.

This brings me to the central problem. transfer and
content Dues a generalizable skiti of thirking exist? Many
theorists thunk not They believe instead that there 15 think
ing 1n mathematics, thinking 1 suence, and thinking 1in
histury—but that 1n each case the rules are different, just as
the rules for Monopoly differ from thuse for chess. T du not
see this as a point of view with which I must either agree or
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disagree totally Clearly, subject 1dioms exist. Nevertheless,
1t 15 pussible to establish Luth habits of mind and specific
thinking technigues that can be applied in any subject area.
Fur example, the willingness to look for alternatives is a
generalizable thinking habit. Ard aeliberate provocation is
4 techmique that can be applied to generate ideas in any
situation.

Because we cannot succeed 1n teaching generalizable
thinking skills through the use of specific content mate-
rials, sume theurists believe that such skills cannot exist.
But there 1s another way of looking at the situation. the
view that generalizable thinking skills exist but cannot be
taught using specific content. My experience has led e to
the latter view. As 1 have already noted with regard to the
“discussion method" of teaching thinking skills, little trans-
fer of such skills seems to take place from one situation to
another. Given the mechanics of perception and attention,
this 1s hardly surprising. If the subject of a discussion is in-
teresting, then—by definition—attention follows this inter-
est But this attention is not focused on the metacognitive
level, that is, participants are not thinking about the think-
ing that they are using to discuss the subject. Moreover, it
15 very difficult to transfer a complex action sequence from
une situation to another. That 1s why the CoRT program de
liberately focuses on “tools™ that can be transferred.

I have noticed among U.S. educators a tendency to try
tu teach thinking through conteit materials. This approach
seems—t0 its propanents—tu have two merits. First, this
appruach makes 1t easier to introduce thinking into the
curriculum, because the material must be covered anyway
(and 1t 15 aiready famihar to the teacher). Second, this ap-
proach seems to be killing two birds with one stone. teach-
ing thinking a4 teaching content. But this apprcach is not
effective. I am afraid that the nettle must be grasped. Either
onre wishes to teach thinking effectively or merely to make
a tuken gesture. Attending to content distracts from attend-
ing tu the thinking tools being used. Theory predicts this
vutcume. you ¢annot build meta-patterns on one level and
experienc : patterns on another level at the same time. Ex-
perience backs up this expectation. Wherever there has
been an attempt to teach thinking skills and content to-
gether, the training 1in thinking seems to be weaker than
when those skills are taught in isolatiop

So what is the CoRT method? It is best to illustrate this
method with an example.

I was teaching a class of 30 boys, all 11 years of age, in
Sydney, Australia. I asked if they wouid each like tu be given
#5 a week for cuming o schoul. All 30 thought this was a
fine 1dea. “We could buy sweets or chewing gum . ... We
could buy comies .. .. We could get toys withuut having to
ask Mum or Dad.”
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I then introduced and explained a simple wol called
the PMI (which I will describe later) The explanation took
about four minutes In groups of five, the buys applied the
PMI todl to the suggestion that they should be given $5 a
week for coming to school Fur three to four minutes they
talked and thuught un their own. At nu time did Iinterfere.
I never discussed tiie $5 suggestion, other than t state 1t 1
did not suggest that the youngsters cunsider this, think of
that, and so fourth. At the end of their thinking tim+, the
groups repourted back w me. "“The bigger buys would beat
us up and take the money The schuol would raise 1ts
charges for meals ... Our parents would nut buy us pres-
ents. ... Who would decide how much money different
ages recewved” . . . There would be less money o pay teach-
ers ..There would be less mouney for a schuol minibus.”

When they had finished their report, I agdain asked the
buys tu express their views un the suggestion of pay for at-
tending schuul This tme, 29 of the 30 had completely re
versed their upimion and thought 1t a bad 1dea. We subse
quently learned rhat the une hulduut recerved no pocket
money at hume The important point 1s that my cuntribu-
tion wa, mummal I did nut interact wath the buys. T simply
explained the PMI tool, and the boys then used 1t on their
own- —as their tool. My “supernior” intelligence and broader
experiences were not influences. The buys did their own
thinking.

The PMI 15 a sumple scanning tool designed to avod
the puint-tv puint thinking that I menuuned earlier The
thinker looks first 1n the Plus direction {guod puints ), and
then 1n the Minus direction (bad puints), and findlly 1n the
Interesting direction {(1nteresting things that might arise ur
are worth noting, even if they are neither good nor bad)
Each direction is scarned formally, one after another. This
formal scan pruduces a better and broader map. Thinking
15 used tu explore, not merely to back up 4 snap judgment
The thinker then applies judgment to the better map. The
PMI 15 the first of the 60 CORT lessons.

For the rest of this particular lesson on thinking, 1
mught have asked the buys tu apply the PMI 1n various ways
(e.g., une group duing only "Plus™ ur “Minus” ur "Interest-
ing"') to 4 number of thinking items, such 4s. Shuuld all
cars be colured yellow? Would 1t be 4 guod 1deq for every-
one to wear a badge showing his or her mood at the mo-
ment? Is humework a guud idea? Note that the items aie aut
related. Mureuver, the group would be aliowed tu spend
unly two or three minutes on each. This 15 quaite deliberate
and essential to the method

Tne ‘ems are swirched rapidly so that attention stays
un the Pi.. wul and not on the content Once skill in the
use of the tool 15 develuped, students can apply the PMI to
nther situations 10 vther settings. One girl told us how she
used the PMI at hume t deude whether or not to have her

long hair cut Sume children report that they have used the
PMI with their parents, 1n discussing such major decisions
ds mouving to 4 new tuwn ur buying 4 car. This 1s the surt of
transfer that the CORT program aims to achieve,

The PMI 15 a scanning tool, nut 4 judgment tool. If a
thinker sputs 10 "Plus™ putnts and unly two "Minus” paints,
th1s dues nut necessarily mean that the 1dea 15 a goud one.,
Like all scanning, the PMI 15 subjecuve, depending un the
thinker's perspective. One boy satd, as a * Plus”™ point, that
yellow cars would be kept clesner. Another boy stated this
45 a "Minus” point—because he had to clean his dad’s car
and would therefore have to perform this chore more
often. Both were right.

The PMI 15 designed tu be aruficial, memorable, and
easy tu prorunce. At first, sume teachers rejected “PMIT as
puintless jargun. They preferred to encourage or exhort the
youngsters tu louk at the guod puints and the bad puints 1n
any situation. The youngsters probably did so—at that mo-
ment. However, without the arufiaal term 'PMIT to crystal-
lize the process and fu create a meta-pattern. the exhorta-
uon Joes not stick. One teacher tuld me how he had used
the term "PMI" and how his culleague, 1n a parallel lesson,
had used exhurtation. His culleague was soon convinced of
the value of the term “PML"

One girl said that she niually thought the PMI a rather
silly device, sincz she knew how she felt about a subject.
But she noted that, as she wrote things duwn under each
letter (she was duing 4 written exercise instead of the usual
vral approach), she became less certain. In the end, the
puints she had wntten dewn did cause her to change her
nund. Yet she had w ntten down the points. That 1s precisely
the purpose of a scanning tool.

It 15 impourtant tu realize that the description of think-
ing and the design of touls are two totally different rhings
It 15 pussible tu describe the proucess of thinking and to
bredk 1t into components. But then one is tempted tu turn
each cormponent 1ntu a tuol, un the premise that, if the com-
punents are taught, thinking skills must surely be en-
hanced. Huwever, teaching sumeone huw tu descnibe a
flower dues nevieach him or her how w grow a flower The
purpose of analysis and the purpuse of an uperating tool
are separate and distinct.

The CoRT touls are designed speufically ds uperdting
tuols. Such a design has two cuompunents. 1) the tool must
be easy to use, and 2) 1t must have a useful effect. Abstract
analyses and subdivisions of the thinking process may be
intellectually neat, but this dues nut guarantee usabuility or
effectiveness. My many years of experience, working with
thousands of executives and vrganmizations 1n different
countries, have gr.en me sume nsight intu thuse aspects of
thinking that have practical value. I have also wurked with
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scientists, designers, lawyers, and many others who are in-
vulved 1n the ‘action world  of thinking, as distinet from
the “contemplative world "

The CoRT program” has sia sections, edach consisting
of 10 lessons. CuRT I (breadth), CoRT Il (urganization),
CoRT I (1nteraction ), CORT IV (creatvity ), CORT V (infur-
mation and feeling), and CuRT VI (action). All teachers who
use the program should teach CoRT I (Some teachers use
only the 10 lessuns uf CoRT 1) Therafter, the sectiuns can
be used 1n any urder For example, a teacher might use
CuRT I, CURT IV, and CuRT V. The last section (CoRT VI) 15
sumewhat different from the uther sections, 1n that it pro-
vides a framework for a staged approach to thinking.

I believe that thinking 15 best taught to 9-, 10-, and 11-
year-olds. Youngsters in the middle grades really enjoy
thinking, and motivaton 1s very hugh. They have sufficient
verbal fluency and expernience to vperate the thinkiuy
touls. The curriculum 1s mure easily modified 1n the mid-
dle grades to include thinking as a basic subject. But the
CCRT matenals have also been used with children younger
than 9 and with students ranging 1n age frum 12 to adult.

So basic is thinking as a skill that the same CoRT les-
suns have been used by children 1n the jungles of South
America and by tup executives of the Ford Motor Company,
United Kingdom. The lessons have been taught to students
ranging it 1.Q. frum beluw 80 tu abuve 140. The lessons
have alsu been used with groups of mixed ability,.

David Lane, at the Hungerford Guidance Centre 1n
London, found that the teaching of thinking to delinquent
and violent youngsters brought about a;; impruvement 1n
behavior, as measured by a sharp fall 1n the number of dis-
aiplinary encounters these youngsters had with supervi-
sors.” William Copley and Edna Copley, in preliminary
wourk at an institution for voung offenders, fuound similar
changes * They recuunted how one youth, on the verge of
attacking an officer with a hammer, brought to mind a
thinking lessun woncerned with consequences—and qui-
etly put the hammer dc vn. I mention these changes in be-
havior for two reasons First, I believe that the true test of
teaching thinking 15 the effect of such teaching un behavior.
Second, we do nut really have any adequate way of meas-
uring thinking perfurmance. Standardized tests are largely
irrelevant, because they do not alluw us to ubserve the
thinker's compusite performance.

John Edwards taught the CORT prougram in lieu of a
portiun of the science syllabus to a class 1n Australia. Using
an analysis-of-discourse approach to measurement, he
found that the trained students did sigmificantly better at
thinking than untrained peers, the trained students even
seemed to du better 1n science, although they had had less
instructional time devoted to that subject.” It 1o not difficult
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to show that pupils who have had training in thinking pro-
duce a wider scan when they are asked to consider some
subject. In Ireland, Liam Staunton found that, before CoRT
training, individuals produced an average of four sentences
on a tupic, whereas after CORT training, they produced an
average of 47'° We are currently analyzing data from the
experiment in Venezuela and data from the Schocls Coun-
cil project in Englend.

I prefer that CoRT users carry out their own tests and
pilot projects. Tests carried out by the designers of a pro-
gram are of hmited value for two reasons. 1) the conditions
of teaching are ideal (and often far removed from those
prevailing in schools where the program will be used),
and 2) such studies always contain an element of bias

It is impossible, however, to measure the soft data the
confidence of those who have had training in thinking, the
focus of their thinking, their willingness to think about
things, the effectiveness of their thinking, their structured
approach and breadth of consideration. Teachers often sum
up these factors as "“maturity,” in commenting about those
children who come to their classrooms after some training
in thinking.

1 would expecr four levels of achievement in the ac-
quisition of thinking skills through use of the CORT pro-
gram:

® [evel 1. A general awareness of thinking as a skill. A
willingness to “think” about something. A willingness to
explore around a subject. A willingness to listen to others.
No recollection of any specific thinking tool.

® [evel 2. A more structured approach to thinking, in-
cluding better balance, looking at the consequences of an
activn or choice (taking other people’s views into account),
and a search for alternatives. Perhaps a mention of a few of
the CoRT toals.

@ [evel 3. Focused and deliberate use of some of the
CuRT tools. The organization of thinking as a series of
steps. A sense of pu.-pose in thinking.

® [evel 4. Fluent and appropriate use of many CORT
toouls. Definite consciousness of the metacognitive level of
thinking Observation of and comment on the thinker’s
uwn thinking. The designing of thinking tasks and strate-
gies, followed by the carrying out of these tasks

In most situations, I would expect average attainment
to fall somewhere between levels 1 and 2. With a more def-
inite emphasis on “thinking,” this would rise to a point be-
tween levels 2 and 3. Only 1n exceptional groups with thor-
vugh training would I expect to find average attainmerit at
level 4,

Perhaps the must impurtant aspect of the direct teach-
ing of thinking as a skill is the self-image of a youngster as
a "thinker,” however. This is an vperational image. Think
ing becumes a skill at which the youngster can improve
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Such a self-image 15 different from the more usual “value™
images: "' am intelligent” (I get on well at school) or "I am
not intelligent” (I do not get on well at school, and school
is a bore). value images are self-reinforcing. So are opera-
tional images—but the reinforcement goes in oppusite di-
rections at the negative end. In other words, the less intel-
ligent students find repeated evidence of their lack of
intelligence, but they also notice those occasions when
they do manage to come up with good ideas.

FootnoTES

'Edward de Bono, The Mechanism of Mind (New York Si-
mon & Schuster, 1969)

°’M H Lee and A. R. Maradurajan, "A Computer Package of the
Evaluation of Neuron Models Involving Large Umform Networks,”
International Journal of Man-Machine Studies (1982): 189-210

John Hopfield, "Brain, Computer, and Memory,” Engineering
and Science (September 1982).

*Unpublished mater:al, Cognitive Research Trust

‘Edward de Bono, Lateral Thinking (New York Harper &
Row, 1970).

SCORT Thinking Program, Pergamon, Inc, Maxwell House,
Fairview Park, Elmsford, NY 10523

“Personal communication from Dawvid Lane.

*William Copley and Edna Copley, Practical Teaching of
Thinking, forthcoming

*Unpublished paper by John Edwards, James Cook University,
Queensland, Australia

1°Personal commumncation from Liam Staunton
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roject IMPACT (Improving Minimal Proficiencies by

Activating Critical Thinking) seeks to impruve stu-

dent performence in mathematics, reading, and lan-
guage arts by infusing critical thinking instruction into the
content areas In addit.on to the major goal of improved
student achievement on district tests of basic competency,
project objectives include improved performance on tasks
requiring critical thinking and independent judgment and
on standardized measures of reading and mathematics, im-
proved instruction through staff inservice education, and
trained ccordination of program installation.

Program Components

The IMPACT curriculum includes three essential fea-
tures of effective ir.struction

1 Skills are clearly idenufied and placed in a hierar-
chical sequence of cognitive development

2 Tenteacher behaviors that promote criucal thinking
are identified and practiced.

3 Skills are presented in a lesson-plan format that in-
fuses critical thinking into the content areas, identifies the
cognitive skill level of the lesson, labels classroom struc-
ture to promote critical thinking skills, and includes learn-
ing activities.

Although designed as an alternative approach to re-
medial reading and math at the junior and senior schoul
levels, IMPACT accommodates individual development
states and cognitive learning styles and is cumpatible with
various content areas and grade levels. The learning activi-

34
Project IMPACT

S. Lee Winocur

tics allow all studerdts to eaperience success as they actively
participate in tzsks that move from the concrete to the
abstract.

Students receive classroom instruction using the IM-
PACT program two to three hours per week. Emphasis 1s on
small-group and individualized instrucuon, but large-
group instruction and discussion are also used. To provide
apprupriate learning experiences for students with varying
educational backgrounds, interests, and skill achievement
levels, study sheets accompanying each lesson use diverse
instructional methudulogies and are written at various lev-
els uf vocabulary and task difficulty. Learning activities 1n-
clude ural and written reports, research projects, art work,
and dramatic presentations.

Program Materials

The Curriculum Materials Kit provides a language arts
and a mathemaucs handbook. Each contain 60 teacher-
developed lessons focusing on aspects of critical thinking
skills that directly affect reading comprehension and math-
ematical problem sclving. The kit's four filmstrips provide
motivational experiences and information related to each
of the major categories of the Universe of Critical Thinking
Skills including Enabling Skills, Processes, and
Operations.

Houme Enrichment Learning Packets reinforce selected
aspects of skills 1n critical thinking 1denufied as being the
most difficult for students to grasp These self-paced pack-
ets are sent home with students as supplementary mate-
rials  Packet topics include Reliable;Unrehable Sources,
Cause and Effect, Assumptions, and Point of View.

The IMPACT Training Manuat for teachers explores the
prugram’s theureucal base, provides sample lessons and

Q
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exercises in implementationt, exanines ten teaching behay-
iurs, and explains the Uriverse of Critical Thinking Skills.

Program Training

Teachers attend an intensive three-day training session
that fucuses on the Universe of Cridcal Thinking Skills, the
theoretical base for implementing critical thinking, the IM-
PACT lesson plan, ten teaching behaviors, and sucial inter-
actions that reinforce cntical thinking in the classroum.
Availability of all IMPACT matenials 15 curtingent on suc-
cessful completion of the training.

Level I training 15 followed by peer coaching in which

IMPACT thinking skills, observe one another 1n the class-
ruum ana record the use of each teaching strategy, and re-
view feedback on observaticn findings.

One representative from each district is eligible for
training as a district/site coordinatcr certified to conduct
training fur other teachers. Regoral trainers certified by
the pruject are contracted by the Orange County Depart-
ment of Education to train in each siate.

Project IMPACT has proliferated throughout Californmia.
It nas been funded and sponsored by the National Diffu-
swn Netwurk as a model program in several other states.
Project IMPACT's strengths lie 1n its clear theoretical base,
its validated effectiveness, its ease of implementation, and

teachers practice identified teaching strategies, teach the its synthesis of theory and practice.

Project IMPACT

Developer. S Lee Winocur

Guals Tomprove stugent.” performance in mathemauics and langudge arts by facilitating their acquisition uf higher-level thinking skills.

Sample skills Classifying and categunzing, urdenng, identifying relevant and irrelevant information, furmulating vald inductive and deductive
arguments, renderning judgments.

Assumptions: @ All students are capable of higher-level thinking.

® Thinking skills can be taught

® Thinking skills can be learned

® Thinking skills are basic to the learning process.
® Thinking 1s best introduced in a social context.
¢ 1hinking skills must be relaied to the curnc slum

Intended audience: Middle and secondary levels

Process Students basic skills in language arts and mathematics impruve through learning activities that include a cntical thinking com-
ponent infused into content area lessons through (1) a sequential and cumulative universe ot critical thinking skills designed to
help students reasnn, (2} a model les,un furmat, and (3, ten teaching behaviurs that labe] and reintorce students use of thinking
in an interactive environment.

Time Two to three hours per week

S. Lee Winocur

National Director

Project IMPACT

Orange County Department of Education
PO. Box 9050

Costa Mesa, CA 92628-9050

Available from:
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he aim of Phalusuphy for Chuldren 15 to promote ex

cellent thinking thinking that 1s creative as well as

critical, imaginauve as well as logical, inventive as
well as analyucal. But to make children think well, we must
first make them think. This involves an intellectual awak-
ening, a strengthening of their abihty to discriminate the
relationships among things—to draw appropriate distinc-
tions and make connecticns

Unfortunately, the models of children available on tele-

vision and 1n most children’s stories do not offer much evi-
dence that cluldren do 1n fact reflect, consider, deliberate,
infer, seck out underlying assumpuions, define, or hypoth-
esize, to name a few of the mental activities characteristic of
people who think. Editors of children’s readers evidently
prefer story characters who have feelings, engage n physi-
cal actions, and note facts, references to thinking are con-
sidered superfluous If the stone 1s flat, 1t’s flat. What differ-
ence does it make that Jane imagines 1t's flat, Tom nfers
that 1t’s flat, Bruce wonders if it's flat, Edna supposes 1t to be
flat, and so on? In forming a model of thinking children, 1t
does make a difference, and this 1s one objective of Philos-
ophy for Children

Program Materials and Goais

The following passage 1s from K10 and Gus, a novel for
children in grades K-4.

There usually aren’t many cars on the road that runs by the
corral Something's coming now, although 1t’s stll a long way off
Now 1 hear the siren' It s an ambulance, and 1t's speeding very
fast There must have been an acudent sumewhere

35
Philosophy for Children

Matthew Lipman

Just us he imbulance gets near the corral, I hear Brad uaying
1o quiet Tchaikovsky down The siren terrifies him Suddenly
Tchakovsky rears up on hus hind legs and Kio 1s thrown on the
grass! Face down. Brad and I bend over him. But he just lies there.

The ambulance stops and backs up Two people hurry out,
scuup Kiu up, put him in the ambulance and drive off Tchaikov-
sky stands around nibbling at some grass It all seems so strange,
that an ambulance on its way to the hospital should cause an
accident!

Gus, the narrator, is blind. Apparently she has never
seen. How much of what she has told us could she have per-
ceived directly through her other senses? What could she
have inferred? What could she not have observed? What
might she have learned from the testimony of others? What
mught she have inferred from such testimony? How much of
her story is description, and how much is explanation?
These questions, reworded for young children, are the sub-
ject of lively classroom discussion. While the readers can-
not perceive what Gus perceived, they can reenact her in-
ferences. This is an example of how children in early
elementary school can learn what inferring (“figuring
things out”) 1s and practice it at the same time. Inferring, in
turn, is fundamental to a child’s ability to acquire mean-
ings. And that ability, in turn, is essenual to academic
success.

Kio and Gus 1s one of six novels currently available as
part of the Philosophy for Children curriculum; it empha-
sizes reasoning about nature, especially animals and the
environment. Another K-4 program, Pixie, stresses lan-
guage and reasoning, particuiarly analogical thinking Chil-
dren in grades 5-6 who read and discuss Harry Stottle-
meier’s Discovery learn the principles of reasoning. The
remainder of the curriculum requires students (o apply the
ro0ls of intellectual inquiry acquired in the first three pro-
grams to specific subject areas. The Lisa program—for
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grades ~-8—applies them to ethical reasoning The other
two prugrams are fur secoundary school students, Suk:
stresses the unification of thinking and wniung, and Mark
takes a reflective approach to the suaal sciences

Thus, the early elementary portion of the Philusophs
for Children curriculum provides children with a broad ar-
ray of situations that challenge them to pracuce therr rea-
sontng Jnd mquiary skills, the nuddle schoul purtion intro-
duces them to the principles underly ing such practices, and
the later purtion enables them to apply thetr cognmitive
skalls, nuw sharpened and better understoud, to a variety of
deademic and hfe situations Whatever the grade level, Pla-
lusuphy fur Children s generally taught about two and vne-
quarter hours weekly for an entire year. It 1s not unusual for
each program to extend over two years since much class
nme must be devoted tw discussions and exercises.

Characters 1n the Philosuphy for Chuldren novels are
shuwn discussing tdeas When, for example, the practice of
taking turns comes up, they look for the underly ing prina-
ple, which they may denufy as sharing or reciprocity
When the question of what someone’s “real name’ is
arises, they insist on examining what 1s meant by “real” as
carefully as what1s meant by “name * In other words, these
fictonal children display mtellectual curtosity about con-
cepts, prinuples, and tdeals The practice that ~lementary
schoul children recerse in discussing the general concepts
philusouply deals with (such as truh, justice, pervson, right,
and education) prepares them to understand the more
spectfic coneepts they wall encounter in the secondary

schoul curniculum T students who are aware that truth 1
importaiit bus unsure just what truth 1s, the vpportunity to
discuss the coneept 1s welcomed Likewise, students who
want to be treated “as persons” and w ho want o know how
to treat vthers that way appreciate an opportumity to dis-
cuss what a person is.

Indeed, discussion of the readings 15 of crucial impor-
tance Philusuphical discussions ditfer from more cunven-
tonal conversatons in that the dialogues seek to confurm
to the rules of logic and inquiry as the children have
learned them. Dialugues disaphined by logical considera-
ttons promote better thinking, because lugic consists of the
crterta through which betier and worse thinking arc dis-
unguished. Philusuphy fur Children aims at producing
scrupulous readers and reasounable discussants. It also aims
at producing children dispused w wonder, inquire, delib-
erate, and speculate. Whether or not the children who do
these things knuw the names of the skills they empluy 15
relatively unimportant, what matters 1 that thinking be-
cumes sumething they enjuy duing and du well

Program Training and Effectiveness

Nut esery teacher 15 cut vat w teach Philusuphy for
Chuldren, incdluding sume teachers who, by other standards,
are hughly effective. Philusophical 1ssues are generally
problematic and have to be approached with an vpen mind
and « readiness to admit that vne doesn’t know the an-
swers A teacher of phidusoply must be self-effacing with

Assumptions

Intended audience  Children kindergarten through high school

Process
discursion plans, exercises, and games

Time Three 40-minute penods per week
Available from

Montclair State College
Upper Montclair, NJ 07043

Philosophy for Children

Developer Matthew Lipman
Goal Improve childien s teasuning abilities by having them think abuut thinking as they discuss concepts ot importance to them
Sample skills Drawing inferences, making araloges, torming hypotheses, classification

¢ Children are by nature interested in philosophical issues such as truth, fairness, and persunal identity
¢ Children shuuld learn tu tlunk fur themselves, to explure alternatives tu their uwn puints ut view, tu consider evidence, tu
make careful distinctions, and to become aware of the objectives of the educational process

Stugents read special novels with inguisiive children as Characters, followed by teacher-led discussion, using structured

Institute for the Advancement of Philosophy for Children

..

3]
Jom:
3




regard to personal views and exercse patience with stu-
dents efforts to think for themselves. The teaching of phi-
losophy demands mutual rather than unilateral respect.

Training 1n the use of the curriculum materials 15 1n-
dispensable for most teachers. On-site teacher training pro-
grams may extend as long as twu years. More intensive
workshops are also available, including a three-day intru-
ductory seminar, which covers one-half of a program.

cvidence supporting the eifectiveness of Philosuphy
for Children has been derived from a series of ETS-
conducted experiments, as far back as 1976, and involving
as many as 5,000 students over a one-year period. Results
indicate that 5th, oth, and 7th grade students 1n €experimen-
tal classes gained 80 percent more 1n reasoning proficiency
than did comparable students 1n control classes. There was
also an academic spinoff. experimental students showed a
006 percent greater gain in reading and a 36 pereent greater
gain 1n mathematics than control students.

since 1t 1s generally conceded that reasoning 1s the
common ingredient in all academic pursuits, we may inter
that improved reasoning ability 1s the most prumising dve-
nue to improved academic performance. Since there 1s lit-
tle being done 1n the way of diagnusing children’s reason-
ing deficiencies with consequent remediation, 1t's not
surprising that student performance on reasoning tests
seems to reach 4 plateau between 4th and 5th grades and
remains there at least until college Given simple but fun-

Q
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damental reasoning tasks, students tend to answer correctly
fewer than 75 percent of the questions Nevertheless, as the
1980-81 ETS experiment demonstrated, a one-year inter-
vention with Philosophy for Children can cut the experi-
mental students’ deficiency by a third. It would be wrong to
‘nfer that children's creativity is not stimulated by the em-
phasis on reasoning, a 1984 ETS experiment with 3rd grad-
ers showed that the control group'’s level of appropriate re-
sponses diminished over a year’s time, while experimental
students registered gains of 63 parcent and 46 percent on
the two test instruments.

A visit to a classroom where Philosophy foi Children
15 being taught competently will reveal the exuberance
with which children respond to the opportunity to discuss
ideas that matter greatly to them and to think cooperatively
in a community of inquiry. By promoting children’s ques-
tioning and inquiry skills, Philosophy for Children enables
them to discover the connections amony the apparently
fragmentary curriculums that make up the school day. In
addition t this much-needed unifying function, the pro-
gram sharpens the reasoning and concept-formation skills
that students sorely need in later school years. Indeed,
there 15 no better way of ensuring that schools procuce
reasunable citizens than to introduce reasoning okills at the
beginning of the child’s education and to reinforce such
skills throughout the remainder of the schooling process
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he UCI Thinking Writiny; Project iritegrates basic

principles of learning (heory, current research on

the comp-ing process, and practical strategies of
the National Writing Project in a developmental approach to
fostering critical thinking skills through writing. It is based
on the premise that since writing 15 a2 complex, critical
thinking activity, a training program consisting of lessons
that gradually increase in intellectual difficulty and lead
students through the levels of thinking will make the
“what” in 2 paper mure accessible and allow stadents to fo-
cus on the “how” of compusing Overall, helping students
to becume better thinkers will ¢nable them to become bet-
ter writers, and vice versa

Project Activities and Services

The Thinking Writing Project involves three r un ac-
tivities:

1 Curriculum Development Teacher, Consultan:s
from the project have created 4 300 page notebouk, Thirk-
ing 'Writing Fostering Critical Thinking Skills Through
Writing, which contains:

® A rationale for why writing can and shuuld be used
as a tool for promoting cugnitive growth.

® A thinking/writing toxonomy

® A description of the sensory/descriptive, imagina-
tive/narrative, practical/informative, and analytical/exposi-
tory domains of writing.

® Thirty demonstrauon lessons {one for each primary,
elementary, intermediate, high schoul, and college teadh-
ers’students for exh level of Bluom's Taxonomy--knowl-

edge, cumprehension, application, analysis, synthests, and
evaluation) that provide explicit strategies for teaching
each stage of the composing process—prewriting, precom-
pusing, writing, sharing, revising, editing, and evaluation.

® Consideraton of how the affective domain relates to
the thinking/writing process.

® An explanation of how to create thinking writing
lessons.

® A summary of interviews with university faculty re-
garding their expectations of the thinking writing abihities
entering freshmen should possess

® A thinking/writing bibliography.

2. Teacher Trariming. The Thinking Wriung Project of-
fers a vaniety of staff development programs, which run
from three hours to six days and can be tailored tu specific
teacher and student populations. A typical workshop com-
bines one-third theory with two-thirds practice. Partici-
pants are introduced to the thinking/writing model and
then experience a demonstration lesson by participating in
each stage of the writing process. The project also has sam-
ple syllabi available for the following courses: Writing and
Cniucal Tt .nking, Young Writers' Workshop, the UCI Think-
ingXnting Pruject for catering Freshmen, the Training of
Trainers Project in Thinking and Writing, and Thinking,
Writing/Computing.

3. Evaluation. In order to evaluate the project’s im-
pact un students, several instruments have been developed.
The evaluation data and the evaluaton design itself are
available from the project.

Project Directors

The UCI Thinking Writing Project 1s directed by Carol
Buuth Olsun, Co-Directur of the UCI Wiiting Proyect and

Q
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Coordinatur of Project Radius, 1t 15 co-directed by Owen
Thomas, Professor of English, Linguisuics, and Teacher Ed-
ucation, and John Hollowell, Campus Writing Director.
Twenty-seven Teacher, Consultants frum the UCI Writing
Project, representing all grade Irvels, are involved 1n the

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING
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curriculum development, teacher training, and evaluation
components of the project.

For more information write. Carol Booth Olson, UCH
Writing Project, Office of Teacher Education, University of
Califori..a 4t Irvine, Irvine, CA 92717
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Anne B. Crabbe

he Future Problem-Solving Prugram helps young

sters Junk more creatnely as they consider ways to

solve predicted problems of the future. The pro-
gram, which 15 based on the woik of Alex Osborn and S1d
ney Parnes, was develuped 1in 1974 by E Paul Torranee, an
internauonally known expert in creauvity. The plan has
since expanded from a curricular unat for high schoul stu-
dents to an international program that reaches an esti-
mated 100,000 students annually.

Program Objectives

When Torrance created the 1urure Problem-Solving
Program, his piimdry motves were to e urage young-
sters to think more creduvely and to help them develop
richer 1mages of the future In additun to using the logical
and sequental parts of their intellects, Torrance wanted
students to develup, exercse, and use their intution and
imagination

Since 1ts earliest davs, the prugram’s objectives, hike
its scope and audience. have grown. The Future Problem-
Solving Program nuw embraces several vther objectives,
which include helping youngsters (1) increase their wrpt-
ten and verbal communication skills, (2) become better
members of a team, (3) develop and improve their re-
scarch skills, (4) integrate a prublem-suiving process into
their daily lives, and (5) impruve therr analytical and criti-
cal thinking skills. Evidence indicates that the program is
fulfilling 1ts objectives

Program Participants

The regular program has three grade-level divisions:
Juniors, grades 4-6; Intermediates, grades 7-9; and Seniors,
grades 10-12. A nuncompettive Primary Division is open to
students 1n any grade, although it is designed for students
in grades K-3.

To date, the program has appealed primarily to gifted
students, but the materials and processes are appropriate
for children at all ability levels. In fact, Parnes hac even re-
purted success 1n using the process with a mentally re-
tarded youngster.

Program Components

1 Practice Problems are the heart of the program.
Early 1n the schoul year, teams of four students receive a set
of practce problems. Each problem begins with a “fuzzy
sttuatton” and instructions that indicate the steps to be fol-
luwed. The first practice prublem directs students to com-
plete the first four steps of the problem-solving process.
The second and third problemns add more steps, so that by
the third problem students are negotiating the full process
de.eluped by Osburn and Parnes. The steps in the process
are as follows

® Studunts research the general tpic by reading
books and magazines, reviewing audiovisual matenals, in-
terviewing experts, visiting agencies, or using other
sources of informanon.

® After reading and discussing the “fuzzy situation,”
students brainstorm pussible problems 1elated to the situa-
tion.

® Working from their list of problems, students iden-
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11y une underlving problem they feel 15 cenural o the sit-
uation.

© Using the underlying problem das a focus, students
brainstorm clternative solutions

© Next, they develop five criteria fur evaluaurg their
alternative solutions.

® Students rank thewr ten most promsiry alter ndtive
solutions according to all five criteria.

® Afier they tutal the scures w dennfy the best sulu
non, students write a few paragraphs describing it.

The results of these effurts are entered into buuklets,
which are mailed 1o trained volunteers who review, scure,
and return them to the team with comments and sugges-
tions. Teams that have submitted the best work on the third
practuce problem are invited to compete 1n state buwls.

Topics for the three pracrice prublems, as well as the
state and natiunal prublems, are vuted un by the participat-
ing students. Tupies selected are as varied as they are com-
plex, past tupics have incduded CFO's, ucean communities,
robotics, nuclear war, prisons, lasers, nuclear waste, genetic
engineering, the greenhouse effedt, drunk driving, educa-
tion, a_ 1the militarizauun and industrialization of space

2. State and National Bouls. A typical state bowl
brings together about 30 teams to compete for the nght
represent their state at the National Future Problem Sulving
Buwl held in late spring. In addition to the problem-sulving
cumpettion at the Buwls, parucipants engage 1n a full
schedule of sucial activities and edu. auunal presentations.

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING
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3. The Scenario Writing Contest challenges students
to envision the repercussions of suggested solutions to one
of the three practice problems. Asked to pruject themselves
25 years into the future, many students have exhibited ex-
ceptional writing talent 1n their scenarios.

4. The Advanced Division was launched in the fall of
1983 tou alluw the moust competent problem sulving teams to
put their skills to work on real problems presented by busi-
ness and governmental agencies. Nominated by their state
program directors, these teams forward their recom.men-
dauons to the couperating business or agency, where they
are revierved and ranked. Winners conpete in the national
bowl.

> The Primary Division, begun in the fall of 1984, is
the nuncumpettive program cumponent designed to in-
struct children in grades K-3 in the problem-solving pro-
cess. Three practice prublems on themes related to school
and hume are presented to the youngsters, whose work is
sent to trained evaluators for critique and suggestions for
improvement.

The Future Problem-Solving Program takes a some-
what nuvel appruach to teaching problem solving. Its pro-
cudures are formal and require specific training for the
teacher-cuaches (either by attending training sessions or
through self-study of written program materials) and, ulti
mately, for the student participants The next step after
training is to register teams of students with cither state or
natiwnal program offices. Funding, teacher schedules, par-

Intended audience:

Future Problem Solving Program
Coe College
Cedar Rapids, IA 52402

Available from

Future Problem Solving

Creative problem-solving process, comimunication skills (verbal and written), team avork skalls, research techruques, critical and

Developer. E Paul Torrance (based on the work of Alex Osborn and Sidney Parnes)
Goals Devel~p creative problem-solving skills while learning about the future.
Sample skills.

analytical thinking.
Assumptions ® Problem-solving skills are necessary to function effectively

@ In order to prepare for the future, young people need to consider issues related to that future,
® Students can and should be taught to think more creatively

Regular program: grades 4-12. Primary dwision: K-3.

Process, Students in teams of four follow a multiple step problem-solving provess. gathening snfurmation abuut a tup ¢, braimsturming prob-
lems frum a given situation, identifying the major underlying proble-. , brainsturming sulutiuns, selecting criteria by which to eval-
uate soluticns, and evaluating the solutions to determine the best one.

Time Vanies with individual schedules, one hour per week 1s normal

- ERIC -n .
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ent involvement, transportation, advanced training, and so Foorxote

on, are dealt with accordnpg to local distriat gmdelmgs The ‘Alex F Osborn, Applied Imagination, 3rd ed (New York
p1 ogram encourages flexibility in such matters andis are-  Charles Scribner s Suns, 1965), and Sidney Parnes, Creatie
freshing departure furm the usual cassroom instruction. Guidebook (New York Charles Scribner’s Suns, 1967)
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Teaching Decision Making With
Guided Design

Anne H. Nardi and Charles E. Wales
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A problem well stated 15 a problem balf solved
—Charles Kettering

chouols that plan to teach thinking skalls must carefully

consider both what to teach and how to teach 1t The

choice of what to teach should be based on thie kind
of skills graduates will be expected to use when they go tu
work 1n business, industry, ur guvernment. Whatever ca-
reer 15 pursued, one thinking skall crucially affects success
after graduation. deciston making Other skills that sup-
port people’s deusion-making performance, such as cred-
tive thinking, analy tical thinking, and dialectical redasoning,
alsu deserve to be taught, but the decision-making process
shuuld be the focal pornt of what students learn

what to Teach

The form of the deasion making process taught at
cach grade level 1s determined by the prior experience and
develupmental level of the students In the primary gradas,
a process of only four operations 15 probably sufficient

@ State the goal

® Consider the options

® Prepare a plan

® Take action

A teacher can determine what to teach about each of
these uperations by carefully exanmuning the thinking pro
Cess a person uses when solving a ssmple problem such as,
"What shall I wear todays The following example shows
what to consider

G. al Good deaston makers know that stating the
gual 15 a critical step A goal not unly sets the direction for

all succeeding steps, but it 15 alsu used to judge buth the
worth of the plan prepared and the result of the actions that
follow The goal of today’s clothes might be merely to avoid
what was worn yesterday, but 1t could also be to blend in or
stand out, to influence others, or to feel very comforiable.

Options Skilled decision makers search for all avail-
able uptiuns In the dressing problem, the options include
all the clothes and shues a person owns or can borrow.

Plan. Even a relatively simple problem such as this re-
quires 4 plan Good decision makers develop a detailed
plan for the chusen uptiun which includes a combination of
questions, answers, and an evaluauon. Some of the ques-
tions might be Are the chusen clothes clean? Torn?
Pressed? Do they fit? Do z1ippers work? Are buttons miiss-
ing” Skilled decision makers answer these guestions, de-
velup a plan, and test that plan mentally to ensure that the
goal will be achieved.

Action The completed plan is translated into action:
the decision maker gets dre.sed As events unfold, revi-
stons of the plan may, of course, be necessary. And when
the day 1s over, the results are chedked to be sure the goal
was achieved Was the outfit just right? This information 1s
stored for use in future decisions

More Complex Problems

As students mature and their skills evolve, they should
encounter and practice more sophisticated versions of the
decivon-making process The four operations that students
must cventually learn serve three different processes. (1)
find the cause of a problem (the past), (2) sofve the prob-
lem (the present), or (3) antipate potential problems (the
futtre) The relanonship of these processes, as defined in

Q .
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FIGURE 1
Decision-Making Processes

Identify and Prioritize Problems P
SELECT the Correct Approach -

\ \ V}

Find the SOLVE ANTICIPATE
CAUSE the Problem Potential
(Past) Present) Problems
\Future)

L

the book Successful Decision-Making (Wales and Nardi,
1984), 15 shown 1n Figure 1

The dressing problem can be used to show what might
happen 1n a classroum where students use the complete
deciston-making process At the vutset, they 1dentfy the
problem, give 1t top priority, and select the solve process
Next, they gather information to define the situation that
exists, including the cothes, the amount of time available,
and what others might wear Then a goal 15 stated These

SREYE F B P g <
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three steps are interrelated, as shown 1n the Goal triangle
at the top of Figure 2, p 222

At the next level, students generate possible options
and consider constraints' the time and clothes available,
what others expect, the ability of the person to coordinate
colors, and the effect a specific outfit might have on the
person or oihers. Assumptions about the day's activities are
made, the consequences of each choice considered, and
the best outfit chosen. These three steps are shown in the
Options triangle

The Plan triangle includes the analysis questions that
are asked, thie synthesis of answers, the preparation of a de-
tarled plan, and the evaluation of that plan. The Action tri-
angle for a simple problem includes two steps: implement
the plan and check the results. A recommendation report
step 1s included when appropriate, and a detailed plan is
prepared for the teacher.

How to Teach

Because of the way schools are organized, educators
have been conditivned to think 1n terms of subjects, and
some will want to treat decision making in that way They
may offer thinking skills as a new, required cour.e, just as
they did with values clarification when it was a popular
topic Decision making cannot be treated that way, it is not
just anuther subjcct. It 15 a skill that transcends course and
disapline boundaries. Because it 1s the process that relates

and different viewpoints

Assumptions
that s crucial

The Center for Guided Design
tngineering Sciences Building
West Virgima University

Morgantown, WV 26506-6101

Available trom

Guided Design

Developer Charles £ Wales
Goal To teach students the decision-making process and how to apply the subject matter they fearn
Sample skills Identity and solve open-ended problems, think critically, generate, classify, ana explore alternatives, develop analogies, analyze

1ssues, tind the causes of problems, make careful distinctions, anticipate potenttal problems, and deal with issues of truth, fairness,
Kknowledge 1s ameans, not an end, a necessary but insufiicient tuul fur success after graduation. It 1s the ability to apply knowledge

Intended audence  Upper elementary through college and adult learners.

Process The ‘complete decision-making process s modeled step by step 1n slow mutiun using printed instruc uun feedback materials
Students use current subject matter as they make decisions The teacher 1s a mediator and manager

Time Varies There should be regular practice in at least one course at every level each term

RIC

Aruitoxt provided by Eic:

223




FIGURE 2
Triangles of Decision Making

Gather 3 Identify
Information Priontize
GOAL Select
Goal
Generate ¥>7  Constramnts
Options Assumptions
OPTIONS

V4

Choose
Analyze >,  Synthesize
PLAN
Evaluate
Report » implement
Recommendations
ACTION
Check the Results

DEVELOPING MINDS: A RESOURCE BOOK FOR TEACHING THINKING

subject matter fields and makes them useful, decision mak-
ing must be directly and explicitly taught at all levels and
integrated throughout the curriculum. Practice over time is
an additional critical dimension because students need
tume to understand and internalize the process.

Decision making is a complex process so teachers
must prepare appropriate materials before they enter the
classroom. The first task is to select an open-ended prob-
lem situation that grows from the subject matter and calls
for students to use some of the major concepts they are
studying. The second task is to prepare an outline of the so-
lution, similar to the one shown in Figure 3 for solving the
clothing problem.

Since there are no right answers in deision making,
the teacher’s outline may not include all 0" the responses
the students will make. That’s no problem as long as all of
the appropriate steps are included. Without an outline,
teachers are likely to omit steps from the process. Experi-
enced decision makers appear to omit steps because much
of their thinking is subconscious. It occurs so rapidly in-
side their heads that they are unaware of everything they
considered. Thus, while experienced people actually use
all 12 steps, they are likely to be poor modaels for those who
want to learn the process. A carefully prepared outline
helps to solve that problem

In the first few primary grades, students should learn
to deal with both the solve and cause processes using the
four basic operations cf selecting Goals, sifting Options,
laying Plans, and taking Acuon. The problems should be
simple, the decision making verbal. The teachers should
visibly record both the operations and the students’ re-
sponses so that everyone can see the process. When their
writing skills are sufficiently developed, the students
should do the recording, either on the chalkboard, at their
seats, or both. Eventually, students should work in small
groups and produce their own outlines. If time permits,
they may be asked to write a report on the class exercise or
some parallel problem.

More complex problems that involve all cf the process
steps should be introduced 1n later grades and used
throughout the secondary program. A proven tcaching
strategy that can provide the needed step-by-step guidance
at any level is cailed Guided Design (Wales and Stager,
1977). This approach is based on printed instruction-feed-
back pages prepared in advance by the teacher. These
pages go beyond an outline and actually model the deci-
sion making of a fictitious group.

The first instruction in a set of Guided Design mate-
rials presents the problem situation and may ask students,
for example, to state the goal of their work. Students work
in teams of five and six, so they have to deal with the alter-
natives that come from different values and divergent view-
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Identify the Problem What to wear today.

Prionitize, Select Use the solve process
Cather Information

STATE THE COAL

CONSIDER OPTIONS

Constraints, Assumptions

Recommendations/Report N/A
Get dressed
Dud the clothes achieve the goal?

Implement

Check the Results

FIGURE 3
Problem-Solving Steps

Clothing and time available. Place the person is going. What others will wear.
Avoid what was worn yesterday To blend in or stana vut. To influence others or feel most comfortable.
All the clothes and shoes owned or borrowed.

Time and clothes available What others expect A sense of color. The effect The day’< activities.

Are the chosen clothes clean? Torn? Pressed? Do they fit? Do zippers work? Are buttons missing?

Choose An outfit 1s selected
PREPARE A PLAN

Analysis

Synthesis The cquations are answered and a plan 1s prepared.

Evaluaticn The plan 1s evaluated. Is it likely to satisfy the goal? How could you telf?
TAKE ACTION

puints When the teant has agreed on a4 godl, the teacher
checks the answer to be sure 1t goes in an appropriate di-
rection If the respounse is reasonable, the teacher gives the
students a feedback page that describes what the fictitious
group discussed and decided

After the students consider any new viewpuints, they
muve un the neat instruction, which might ask the students
tu begin the information gathering step by listing the ques
tivns they want answered about the situation The next
feedback provides a list of the questions that might have
been asked and may also include some of the needed in-
formation, or the students may be asked to get the answers
from their textbook, other people, or the library.

This pattern continues as the students think their way
through the complete decision-making process. As they
work, they learn how to think critically, draw inferences,
devise analogies, explore alternatives, and make value judg-
ments Students also learn the crucial role that facts and

cuncepts play 1n decision making and why everyone must
continue to learn throughout life.

These are important gains, but perhaps the most sig-
nificant reasons to integrate subject matter and decision-
making are (1) that students gain a new respect for facts
and concepts, and (2) theirr motvation to learn and the
amount they remember increases. Information 1s no longer
just sumething to be remembered untl the next test, but
une of the touls that can be used to sulve present and future
problems

REFERENCES
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town, W Va . West Virginia University Center for Guided De-
sign, 1984
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Odyssey: A Curriculum for
Thinking

Elena Wright
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dyssey: A Curriculum for Thinking combines

knowledge from current cognitive resezrch with

the methods of direct instruction The overall goal
of the program, which is intended for regular heteroge-
neously grouped classes in elementary and middle schouls,
is to enhance the abulity of students to perform a wide va-
riety of intellectually demanding tasks These include care-
ful observation and classtfication, deauctive and inductive
reasoning, the precise use of language, the inferenual use
of information in memory, hypothesis generation and test-
ing, problem solving, inventiveness and creativity, and de-
cision making.

Whiie some lessons concentrate on increasing the stu-
dents’ ability to use the know ledge they already have, uther
lessons teach ways to acquire knowledge, including con-
ventional classroom content. In either case, the lesson ob-
jeetives are achieved through the apphicauun of such strat-
egies as making classification hierarchies and generating
alternative points of view. The application of these strate-
gies across diverse problem domains 1s a critical part of 1n-
ternalizing the mental structures and assuring transfer of
the formal, abstract procedures t the surts uf persunal and
classroom challenges students will face beyund the pro
gram.

The Odyssey approach to the teaching of thinking is
deliberatively eclectic Program materials reflect the more
persuasive aspects of a number uf theuries of epistemiol
ogy and cognitive development. Some lessons involve a So-
cratic inquiry approach, w hile others are based un a Piage
tian-like analysis of cognitive activities. Still others

emphasize eaploration and diseavery ini d wdy reminiseent
of Bruner The overall design reflects the multi-faceted na-
ture of intellectual performance and the focus on long-term
effects that will transfer to content-area subjects as well as
beyond school

Lesson Design

Each of the approaimately 100 lessons 1s organized in
four sections

1 Ratuvnale—why the lesson 15 included 1n the
course.

2 Objecuves—what the lesson 15 mitended to accom-
phsh. Examples are

6 Increasc skills 1n spautial orientatiun.

® Make siudents aware of the power of a strategic ap-
proach to problem solving.

o Introduce the relat:onships of contradiction and
implication.

@ Teach rules of antonymy

¢ shuw the impurtance of both negative and positive
mstances in testing hypothesis,

® Introduce a systematic procedure fur chousing
amoug vptivns whose preferability diffeers along several
dimensions

® Teach a general strategy for analyzing any design.

3. Target abihities—a list of things the student should
be able to do after completing the lesson, such as:

® Use a diagram to understand the meaning of a
statement.

® [nterpret a story from different Characters’ puints of
view.

® Idenufy pairs of assertiuns 1n which une asseruon
implies another.
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® Test hypotheses about the essenual characteristics
of a class.

© Generate negatuive antonyms by adding or subtrac:-
ing the appropriate prefix.

© Evaluate a procedure.

© Analyze a decision situation to determine what al-
ternatives exist.

4 Classroom procedure—a detailed plan for con-
ducting classes, usable by most teachers without extensive
training Plans for conducting the class include suggested
teacher ques:'ons and possible studert responses. These
models are not intended to be memorized or read by the
teacher, but simply illustrate how the dialogue might go.
Most important, they are meant to convey the 1dea that
every lesson should involve interact.on between the teacher
and students, and that active student participation is to be
encouraged and reinforced throughout the course. The
models show the different teaching strategies that can be
used to teach the processes of divergent, synthetic, and in-
ductive thinking as well as convergent, analytic, and deduc-
uve thinking.

Odyssey materials include six teacher manuals and six
student books:

1 Foundations of Reasoning

Understanding Language
. Verbal Reasoning
. Problem Solving
Decision Making
Inventwe Thinking

[«XNRV, TN SN G )

The six book titles are listed m the intended order of
use. Foundations of Reasoning may be a full-year course
in a 4th grade classroom, but it can be paced more rap-
idly in Sth through Gth grade classes. At grade levels above
4th grade, each book is intended for a semester course of
approximately 20-minute lessons, four times a week.

Classes can begin Foundations as early as 4th grade,
because the student book relies almost entirely on graphic
representations. It is highly recommended that a// shu-
dents experience Foundations because, as its name 1m-
plies, it is the basis for each of the other books. Founda-
tions of Reascning introduces the students to the
processes of gathering, orgamizing, and interpreting infor-
mation in systematic and critical ways. The processes intro-
duced lead to analyzing and synthesizing information that
students then use to formulate and verfy hypotheses.

Building on the skills developed in the first book, Un-
derstanding Language extends analytical skills to the do-
main of vocabulary. Just as the students learned to analyze
and describe objects in turns of configurations and charac-
teristics, now they learn to analyze and describe dimen-
sions of meaning and impact of written text 1n terms of
choice, organization, and sequencing of words, sentences,
and paragraphs.

Verbal Reasoning, the third Odyssey book, deals with
assertions and arguments: how to recognize them, analyze
them, produce them, and evaluate them. Several key con-
cepts are developed: the distinction between form and
meaning, the use of quantifiers; the relationships of contra-

Developers
Goal: To teach a broad range of general thinking skills
Sample skills

solving strategies, and decision making.
Assumptions

attitudes.

Intended audience  Muddle level students.

Time Three to five 45-minute lessons per week.

Mastery Education Corporation
85 Main Street
Watertown, MA 02172

Available from

ODYSSEY

A team of researchers from Harvard University, Bolt Beranek and Newman Inc., and the Venezuelan Ministry ot Education.

Careful observation, classification, prec se use of language, analugrcal reasoning, hypothesis generation and testing, problem-

® Performance of intellectually demanding tasks 15 influenced by various types of factors. abilities, strategies, knowledge, and

® Some, perhaps all, of these factors are modifiable.
® Teaching approach should ensure student participation and intellectual mvolvement.

Process Emphasis on discussion and student engagement in problem sohving, reasuning, decision making, creative activities Some
paper-and-penctl exercises. Introspection on own thought processes

)
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dicuion, implication and consistency, and the distinction be
tween validity and truth.

In Problem Soluving, the fourtl: book 1n the series, stu-
dents learn to visualize problems with the help of draw-
ings, graphs, diagrams, tables, simulation ur enactment.
They also learn systematic use of trial and error and how to
think out the implications of a problein.

Deciston Making begins with acuvities designed to
create an awareness of the opportunities for and impor
tance of decisions every day. Students learn to predict logi-
cal outcomes of alternatives, and to gather and sort infor-
mation for relevance, consistency, and credibility.
Ulumately, students learn to use a preference analysis strat-
egy and to weight dimensions of complex problems

Inventive Thinking introduces the concept of design
and teaches three strategies fur understanding a design. de-
scription, comparison, and experimentation. Students prac-
uce evaluating, improving, and 1nventing designs and con-
clude by learning similar steps with more abstrac:
inventions called procedures and theories.

DEVELOPING MINDS. A RESOURCE BOOK FOR TEACHING THINKING
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The Odyssey materials were ungindlly developed ror
use in Venezuela as part of that country’s Project Intelli-
gence. A 1981-82 evaluation found that gains made by
classes using the experimental materials ranged from 115
(Cattell Test) to about 2 (target abilities test) times those
achieved by control classes.

For further details about Project Intelligence, see the
Project’s Final Report (Harvard, 1983), Adams, 1984, and
Nickerson and others, in press a and b.
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Learning to Learn

Marcia Heiman
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earning to Learn (LTL) 15 g system of criteal thinking
skills that students apply directly to their work 1n ac
ademic courses. It was vnginally designed for use
with edud .ionally disadvantaged college students. Exter
nally validated studies have shuwn that LTL results 1n signif
want, long term improvements 1n academie performance
deross the curriculum and retention 1in schoc] tor college
students reading as low as the 6th grade leves. As a result of
these studies, LTL has been approved for natuonal dissemi-
nation by the U.S. Department of Education’s Juint Dissem
ination Review Panel

LTL has recently been adapted for use 1n junior and
semor high schools, and will be fully implemented 1n a
number of public schools in fall 1985,

History and Theory

Learmng to Learn has a 20-year hastury of research and
practice. Its genests was in thie work of a group of research
ers at the Unnversity of Michigan in the 1960s. This group
attempted to idenufy crincal thinking skills common to suc-
cessful learners by asking good students to talk aloud their
thinking while they were engaged in a vaniety of academic
tasks The group found that successful learners could “'pro-
gram’ their learning, breaking up large tasks and complex
ideds 1into compunents, engage 1n a covert dialugue with
author ur lecturer, reading or hstening for confirmauon,
devise informal means of ubtaining ungouing feedback un
their learning progress, and focus on instructional vbjec
tves, directing therr learning toward thuse objectives.

The group theonized that vananons of these skills are
fundamental to all learning, both academic and nonaca-
demic. For example, the act of crossing a street involves us-
pects of these skills: one looks for feedback, engages in a
covert dialogue about the possibiliues of crossing against
the light, breaks up the task into parts, and has a goal—get-
ting acruss the street. These skills, however, are generally
nut explicitly developed, or the transfer demonstrated,
when children come to school. Emphasis on memorizing
facts and answering the teacher’s rather than their own
questions reinforces students’ sense that "book learning’
15 sumehow fundamentally different from other kinds of
learning. Learning to Learn bridges the gap between stu-
dents’ vut-of-school learning skills and thuse needed for
school. The developers of the system believe that it is effec-
tive because 1t teaches students to harness skills they have
lung been using in informal learning situations.

LTL vs. Study Skills

Since LTL applies a set of strategies directly to aca-
demic work, it has a superficial relation to traditional
"study skills,” such as outlining or ume management. How-
ever, when students stup actively using most study skills,
they stup benefiting from themn. In cuntrast, after students
master LTL, they can stop vvertly using the skills and sull
perform well academically, the process of learning huw o
learn becomes externalized. All of the LTL skills are taught
in relation tw each uther, and to the four basic learning
principles menuoned above. Students become moure active
learners because they continually generate questiuns about
their work—increasingly more complex questiuns that re-
flect the feld under study. Learning becumes a kind of
game in which students “play” with the material, devising
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thetr own strategies for learmng material from different ac
adenuc disciplines

Objectives

LTL 15 imually presented to students as separate but in-
terrelated skills related to 1dentifiable objectives As stu-
dents use the system, LTL becomes less a set of discrete
“techmiques” than vanations on means of Guestion-gener-
ating and talking aloud the thinking process.

LTL is taught in three stages input, organizatuion, and
output, 4and includes both general and subject-specific skill
areas, Students who fully implement the system achieve the
following objectives

Input Stage

1. Generating questions from lecture notes Using
nutes taken in cass or discussion groups, students create
questions that are increasingly like the ones the instrctor
will include on examinations

2. Readmng to answer questions I Nontechnical text-
books Students learn to read to answer their own ques-
uons, bresk up diapters 1w learning units, and assess
their mastery of chapter content

3. Keadmy to answer questions Il Readmyg without
beadings and subbeadmgs Students learn to adjust te

DEVELOPING MINDS A RESOURCE BOOK FOR TEACHING THINKING
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comprehensiveness of their questions relative to each
course and its instructioral objectives.

4 Reading as problem solving Students learn to di-
rect their reading toward finding solutions 1o mathemati-
cally based problems, discraminate extual information that
facilitates problem solving, and assess their short- and long-
term mastery of the material,

5. Rea:ding graphbs, tables, and diagyrams Students
generdte questions about tlustratuns, translate the illustra-
tions 1nto 4 series of statements, and use imaginary data to
draw variations of the illustrations.

6. Reading for examples. Students lea.n to identify ex-
amples of general prinaples and deds 1in vheir textbouiis
and use their owa examples to construct definitions of
these terims.

7. Developing ediing checklists. Students learn to edit
their own grammatical writing errors rather than complet-
ing textbook exercises. Students build and use their own
error checklists. A similar exercise helps students find idio-
syncratic math errors

Organization Stage

1. Flowcharting. Grven complex »ssignments, such as
research papers or biology laboratory reports, Students
construct flowcharts to sequence therr work activities,

2 Information mapprig Given two or more items

Developers Marcia Heiman and joshua Slomianko

Guals
reading, wnting, and lhistening

Sample shills

Assumptions

Learning to Learn

To improve students academic perfurmance 10 cotent dieds aaross the cuinculum, and b improve students shills in reasoning,
Generating questiuns trom notes, buuks, handouts, cunstructing informatiun maps and Hlowd haits, reading lor examiples, reading
tu sulve prublems, using an editing checkhist for math problem sulving and written composition, systematic problem solving

All successful learning has the following elements The learner 15
¢ Generating questions, raising and testing hypotheses.

® Breaking down complex tasks and ideas into manageable components
& Devising informal feedback mechanisms to assess progress toward goals
¢ Direvied toward achieving specific goals

Intended audience  Junior and senior high school students.

Process I umiur and senior high school, Lontent area teachers incoiporate LTL activities into <lassivon: and homework assignments In
senior high, students take a year-long course in which they adapt the LTL shalls tu all their content area courses, learn the principles
underlying LTL, and devise LTL exercises based on these principles

Tire No extra time when LTL 1s part of Uassroom instruction sinice the method helps students master the content miaterialin an efficient

way A year-long course at sentor high level

Learning Skills Consultants
Box 493
Camoridge, MA 02138

Avatlable from
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LEARNING TO LEARN

that can be compared and contrasted, students construct
information maps They compare items with respect to
questions generated from notes and readings, and 1nsert
key werds (indicating answers to questions) in the maps.

3 Scheduling Students perform weekly homework
analvses Using an LTL Task Checklist, they convert assign-
ments 1nto a series of small tasks

Output Stage

1. Wrining to answer questions Students learn to write
papers as a series of answers to student-generated ques-
tions, rather than following nigid outline formats

2 Systematic problem solving Given math-based
problems, students use step-by-step procedures for work-
ing through the problems. They solve problems by answer-
1ng a series of questions.

3. Analyzing exams students exanune and categonize
the ivpes of questions asked on therr midterms, they mod-
ify their questions accordinglv for the remander of the
term.

4 Writing mock exams Students generate and take
mock exams prior to official, in-class exams Given shiort-
answer or essay questions, students write brief, key-word
diagrams, outlining their answers.

As students work, they learn to recognize two basic
skills generating questions and breaking down complex
ideas and tasks 1into managedble elements. Therr learnming
becomes more gual-directed, and they are able to assess
their own progress. They come to see the skills as tools that
become automatie and dre integral o learning In additicn,
they begin to see the relauonships between the kinds of
learning that occur 10 school and out of school

Instructional Settings

Learning to Learn 1s incorporated directly into con-
tent-area classrooms of junior and senior high schcols. Fer
example, a 9th grade social studies teacher might give a
brief lecture on the main points of a chapter in the text-
book, and ask students to take notes and then generate
questions from those notes. The questions might then form
the basis of discussions or more complex question build-
ing, or provide direction for students in reading the chap-
ter itself In chemustry class, students might work in pairs,
using systematic problem-solving methods on assigned
problems; in English, students might use individually de-
rived checklists to edit their grammatical errors in writing,

On the senior high school level, Learning to Learn in-
struction is reinforced through a year-long couie in wl.ich
students apply the skills to all their content area courses.
LTL is generally offered for credit in psychology and in-
cludes related readings on the psychology of learning. Stu-
dents taking the course come to understand the skills in
terms of learming principles they derive from, and become
more independent learners, able to readily adjust the LTL
skills to their future content ccurses.

Anticipated Results

Schools fully adopting the Learning to Learn system
wan anuapate several positive effects These include.

o lnproved ,udent motivaton, reflected by higher
studerny attendance and retention in school through
graduation.

e Improved student performance in academic
courses.

® ligher scores on basic skills tests in ihe areas of
reading, writing, and listening

® Increased rates of student admission to post-sec-
ondary instit.ations

RIC
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Creative Problem Solving

Sidney J. Parnes
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It appears that some people have experiences that de
velop their facility in intellectual processes associated with
creativity and intelligence Resea ch seems tu demonstrate
that ue can design educatior:al programs for many of
these expertences, rather than merely warting and hoping
Jor them to bappen

—Sidney J. Parnes

erceptual, emotional, and cultural blocks to creative
thinking are demonstrated and discussed 10 Crea-
tive Preblem Solving (CPS) Perceptual blucks in-
clude matters such as difficulty in isolating problems, diffi-
culty in narrowing prublems, inability to define or 1sulate
attributes, and failure w use all the senses 1n ubserving
Cultural and emotional vlocks are evidenced by confurm-
ity, overemphasis on competition ur covperation, excessive
farth in reason or logic; fe 1 of mistakes, failure, or looking
foolish, self-satisfaction, perfectionism, negative vutouks,
and reliance on authority
Early in the course, students are taught the deferred
judgment principle (artificially separating imaginative frop:
judicial thinking in each of the steps) as apphed to ind:vid-
ual thinking and group brainstormirg. Deferred judgment
allows students more freedom to apply other techmques
that are introduced Students are taught to use their imag-
ination first and judge afterwards
Within the freewheel:p aunosphere that the prinaple
of deferred judgment provides, students learn to louk at 1s-
sues from a variety of viewpomnts When considering other
uses for a piece of paper, for example, students are taught
t look at each attribute of paper—its whiieness, 1its four

courners, its straight edges, and su on. Each of these attri-
butes then suggests a number of possible uses.

Checkhist procedures are encouraged, such as Os-
burn’s checkhist of 1dea-spurring questiuns. In this proce-
dure students are taught to analyze prublems by asking
yuestions, such as. How might we simphfys What combi-
nauons might be used? What adaptatiors might be made?

Forced relauonship techniques are also applied in the
course. For example, students produce a list of teatative so-
lutions to a problem. Each of these ideas is then related 10
each of the othzr ideas on the list in order 0 force new
cumbinativns. Sometimes a somewhat ndiculous 1dea 1s
used as a starting puint. By associaung the tdea with the
prublem, a series of associations 1s produced that often
leads to a solution for the problem.

The course emphasizes the impurtance of taking notes
(recurding ideas at all umes, rather than just when trying
t subve problersy), setting deadlines and quotas for pro-
ducing ideas, and allotung ume for deliberate «ea produc-
tion

Informal procedures are also use.d throughout the
course. Students are placed i small groups to proviac
practice 1n collaboranon, and are given opportumities o
lead these groups

froblem-Solving Praciice

Stedents are provided many opportanities © practice
solving problems, with eraphasts given o problems from
therr persondl bves and studies. They are taught 0 sense
problems, challenges, and upputanaes, and to effecavely
define them for creaitve attack

uring problem analysis, students are crught 1o hist
every fact gt vould conrewably relate o the problem,

Q
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CREATIVE PROBLEM SOLVING
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They then apply therr judgments to select the mest impor
tant data Next, students list the longest possible group of
questions and sources of addiuonai data that might help
solve the problem; they then return to the process of se-
lecting the most importanu questions and sources of data.
This alternaung procedure continues throughout the final
stages of evaluating and presenting deas

Objectives

The major objectves of the Creative Problem Solving
program are to assist students in developing.

1. Awareness of the importance of creatve efforts—in
learning, the professions, scientific and artistic pursuits,
and personal living

2. Motivation to use their creative potential.

3. Self-confidence 1n their creative abilities

4 Heightened sensitivity to the problems that sur-
ruund them—an attitude of "constructive discontent.”

5 An open mind toward the ideas of others.

6. Greater curiosity—an awareness uf the many chal-
lenges and opportunities in hfe.

7 improuved abilities associated with creativity, ena-
bling them to:

© Sense problems, chailenges, and opportunities.

® Observe, discover, and analyze relevant facts.

® See problems from different viewpoints and rede-

Sne them productively.

© Defer judgment and break away from Liabit-bound
thinking.
Discover new relationships.
Use checklists to discover new ideas.
Refine unusual ideas into useful ones.
Evaluate the consequences of one's proposed ac-
tions—taking into account all relevant criteria

o Develop and present ideas for maximum
acceptability.

o Develop action plans and implement ideas and
solutions.

® Check the effectiveness of actions and take correc-
tive measures when advisable.

Swiney ) Parnes, based on Alex E Osborn

solving.
{ average, or gifted.

matter areas.

Creative Problem Solving (CPS)

Developer

Goals Develop abulities and attitudes necessary for creative learning, problem sensing, and problem solving

Sample skills setting guals and ubjectives, sensing problem, challenges, and opportunities, searching out data, defining and analyzing prob-
iems, generating deas, discerning critena fur effective evaluating, developing and implementing solutions, developing feedback
systems, planning and gaining acceptance, anticipating new challenges from actions taken.

Assumiptions ® Creatvity uvolves the appli auun uf knuvledge, imagination, and judgment tu learning, problem sensing, and problem solving.

® Everyone has the capauity, at their uwn mental level, for using creative approaches to learning, problem sensing, and problem
® Continuing practice in using these approaches leads to ever-increasing proficiency, whether the person is mentally retarded,

® CPS processes shuuld be taught deliberately, both as general thinking skills and as applications to learning within all subject

Muddle especially for the guod) and secundary levels (all). (Luwer level mater.als based un CPS available from D O K Publishers,
Buffalo, N.Y)

intended audence.

Students usc dutivity book tor practice exercises to strengthen CPS processes, under direction of the teacher using an instructee’s
gurdebouk This guidebook otters addit nal exercises, readings, film listings, bibliugraphie suurces, and test sources. Alternatively,
students do independent self- ur gruup-study and practice with specially designad test. Transfer of learning 15 emphasized 1n all
materials.

Process

A variety ut eable wme patterns are suggested in the teacher's guide. Material is prugrammed for instructional blocks of ap-
prusimately one huur. Plans are suggested for programs as short as eight hours ur as long as two years. Prugrams are based on
extensive research and field te<ting

Time

Creative Education Foundation
437 Frankhin Street
Buffalo, NY 14202

Available from,

Q
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The teacher of ary subject may wish to emphasize a
particular mental abulity or attitude, using sessions spe-
cially designed for the specific objectives listed above The
program covers all of the objectives while teaching a me-
thodical yet creative approach to problem solving It has
been scientifically evaluated in numerous research
investigations.

Foo1NoTE

'In one literature review, 20 of 22 research studies of the spe-
aific Osburn Parnes CPS program showed consistent positive ef
fects (Torrance, 1972) Ruse and Lin (1984) used a new statistical
techmque, reta-analysis, on the creauvity research hiterature

B B L e e N e W

DEVELOPING MINDS A RESOURCE BOOK FOR TEACHING THINKING

A o kS

This procedure compiles data trom a wide range of studies The
study condduded, “The substantial tmpact of Osborn and Parnes’
CPs on verbal creauvity, combined with the conclusions from
both Torrance’s and Parnes and Brunelle's reviews, provide strong
evtdence to support the effectiveness of this program”
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o read nterpretively means o think independently

and reflecuvely If you are unwitling to think, it 15 al-

most impossible to read interpreinely That 15 why
developmental reading remains the supreme challenge
teachers in language arts

As far back as I can remember, my teachers and pro-
fessors gave us what were then considered fairly sound
mierpretations of each of the books we read Our task was
to listen closely to their expositions and give them back on
exanunatons The more accurately we followed their inter-
pretations, the more likely a high grade and the college and
graduate school of our choice There were few eaceptions
to thre rule 1n my 20 years of formal education
In contrast to thi-, the Junior Great Bouks program

gives children a process of education that will enable them
to learn to read interpretively on their own and to realize
that other equally valid interpretations may be heard dur-
ing their discussions The goal, of course, 15 tu give them a
method for a lifetime of purposeful reading The Great
Books Foundation accomplishes this objective 1n three
ways by readings included in the program, b; the method
of discussion, and by a course on interpretive reading and
discussion which is included in each volume of its Junior
Series

Reading Selections

The reading selections used 1n the program are out-
standing works of literature of the past and present These
readings go back some 25 hundred years and are as recent

42
Great Books

Howard Will

4> the present, giving youngsters the widest expenience of
literature possible. The Foundation's editorial staff con-
stantly seeks good readings that will sustain thoughtful dis-
cussicn. Thousands of well-written, delightful stories must
be eliminated simply because they don't lead to thoughtful
discussion These readings are so explicit that analysis of
the author's intention is never necessary or profitable. The
editorial staff must find not only guod readings that allow
analysis, but also those which are enjoyable to discuss be-
cause they have meanings relevant to the grade levels for
which they are recommended.

When the staff 15 engaged 1n debate about a book wor-
thy of consideration, the big test comes 1n writing interpre-
tive questions. The more gooud interpretive questions that
can be written about the book, the more likely 1t comes up
for pussible inclusion in the Foundation's Series. Good 1n-
terpretive questions, by the Foundauon's definition, are
thuse questions which have more than one possible answer
that can be validated from the reading. Often guod ques-
tons can ve about the meaning of a word, a phrase or a
sentence

Since many children’s classics have been rewritten
over the years or even centuries, 1t often becomes a chal-
lenge for the editoral staff to find that version of the story
which satisfies the above critena. Often classics are rewrit-
ten t improve the morality of the story or to guard against
puliical dissent. More often classics are rewritten to make
them “easier” or more accessible to mass consumption, Al-

This chapter originally appeared 1n Howard Will, *‘You Must
Think If You Wish To Read Interpreuvely,” Childhood Education
(March/ April 1984) 246-248 Reprinted with permis